THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS 

OF McL 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



o 
o 

(N 

CD 



> 
in 
cn 

p 

a\ 
o 
o\ 
o 

> 

X 
J3 



Abstract. To classify the finite dimensional pointed Hopf algebras with G = McL we obtain the represen- 
tatives of conjugacy classes of G and all character tables of centralizers of these representatives by means of 
software GAP. 
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0. Introduction 

This article is to contribute to the classification of finite-dimensional complex pointed Hopf algebras with 
sporadic simple group G = McL 

Many papers are about the classification of finite dimensional pointed Hopf algebras, for example, |AS02|, 
ESOOlRSOSllHiOellAHSOaiXMIXmRMniGTOOll^^ In these 

research ones need the centralizers and character tables of groups. In this paper we obtain the representatives 
of conjugacy classes of sporadic simple group McL, as well as all character tables of centralizers of these 
representatives by means of software GAP. 



1. McL 

In this section G denotes the sporadic simple group McL. We use a representation of G given in jAtlasj . 



1.1. Program, gap > 
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gap> G:=Group(a,b);; 

gap> ccl:=ConjugacyClasses(G);; 

gap> q:=NrConjugacyClasses(G);;Display (q); 
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gap> for i in [l..q] do 

> s:=Representative(ccl[i] ) ;;Display(s) ; 

> od; 

gap > ccl:=ConjugacyClasses(G);; 

gap > q:=NrConjugacyClasses(G);; Display (q); 

gap > for i in [l..q] do 

> r:=Order(Representative(ccl[i])); Display(r); 

> od; 

gap > for i in [l..q] do 

> s:=Representative(ccl[i]);; cen:=Centralizer(G,s);; 

>cl := ConjugacyClasses(cen);; t := NrConjugacyClasses(cen);; 

> for j in [l..t] do 

> if (s in cl[j]) then 

> Display(j);break; 

> fi;od; 

> od; 

gap> for i in [l..q] do 

> s : =Represent ativc (ccl [i] ) ; ; cen: = Cent ralizcr ( G , s ) ; ; 

> cl:=ConjugacyClasses(cen);;t:=NrConjugacyClasses(cen);; 

> for j in [l..r] do 

> if (s-' in ccl[i] and ((s-'= s) = false)) then 

> PrintC'i =",i;'ANDj =",j, "A/""); 

> fi;od;od; 

gap> for i in [l..q] do 

> s:=Representative(ccl[i]);; 

> r:=Order(s);Display(r); 

> for k in [l..r] do 

> if = gfe) = false) and ((s^P) = s) = false)) then 

> Print("« =\i;'ANDk = 

> fi;od;od; 

gap> for i in [l..q] do 

> s:=Representative(ccl[i]);;ccn:=CentraIizer(G,s);; 

> cl:=ConjugacyClasses(cen);;t:=NrConjugacyClasses(cen);; 

> for j in [l..r] do 

> if (s^ in ccl[i] and ((s^ — s) = false)) and (((s^j^) = s^) = false) and ((s^j^) = s) = false)) then 

> Print ("i =",i;'ANDj =",j, 'W'); 

> fi;od;od; 

gap> sl:=Rcprcscntativc(ccl[l]);;cenl:=Gentralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl); 
gap> char:=CharacterTable (G);; 
gap> Display (char); 

gap> sl:=Representative(ccl[2]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[3]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 
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gap> sl:=Representative(ccl[4]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:==ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 

gap> Display (char); 

gap> sl:=Representative(ccl[5]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Reprcscntative(ccl[6]);;cenl:=Centralizcr(G,sl);:Display (cenl); 
gap > cU : = Conj ugacy Classes (cenl ) ;char : = Character Table (cen 1 ) ; ; 
gap> Display (char); 

gap> sl:=Representative(ccl[7]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Rcpresentative(ccl[8]);;ccnl:=Ccntralizcr(G,sl);:Display (cenl); 
gap> cll:=:ConjugacyClasses(cenl);char:=Character Table (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[9]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 

gap> Display (char); 

gap> sl:=Reprcscntativc(ccl[10]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[ll]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[12]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representativc(ccl[13]);;ccnl:=Ccntralizor(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=Character Table (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[14]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 

gap> Display (char); 

gap> sl:=Representative(ccl[15]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representativc(ccl[16]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[17]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[18]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=Character Table (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[19]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



5 



gap> Display (char); 

gap> sl:=Representativc(ccl[20]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Representative(ccl[21]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 

gap> sl:=Rcprcscntativc(ccl[22]);;ccnl:=Ccntralizor(G,sl);:Display (cenl); 
gap > cU : = Conj iigacy Classes (cenl ) ;char : = Character Table (cen 1 ) ; ; 
gap> Display (char); 

gap> sl:=Representative(ccl[23]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjiigacyClasses(cenl);char:=CharacterTable (cenl);; 

gap> Display (char); 

gap> sl:=Reprcscntative(ccl[24]);;cenl:=Centralizer(G,sl);;Display (cenl); 
gap> cll:=ConjugacyClasses(cenl);char:=CharacterTable (cenl);; 
gap> Display (char); 



1.2. The character tables. The order of G is 898128000. 
The generators of G are: 
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The representatives of conjugacy classes of G are: 
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Obviously, Si is the unity element and G = G' 
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The character table of G^^ = G: 

10 20 
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1 


1 


1 


1 


1 


1 
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1 


1 
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1 
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-1 


1 
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-1 
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1 
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6 
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2 


7 
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-1 


-1 
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-2 
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A 
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where A = -E(15)^-E(15)"-E(15)i3-E(15)i'* = (-l+ER(-15))/2 = bl5; B = -E(7)-E(7)2-E(7)4 = (1-ER(- 
7))/2 = -b7; C = 2*E(3)-E(3)2 = (-l+3*ER(-3))/2 = l+3b3; D = E(ll)+E(ll)3+E(ll)4+E(ll)5+E(ll)9 
= (-l+ER(-ll))/2 = bll; 
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The generators of G^^ are: 
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where A = E(5); B = E(5)2; C = E(3) = (-l+ER(-3))/2 = b3; D = E(15)2; E = E(15)^; F = E(15)"; G = 
E(15)4. 
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The generators of G^^ are: 
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The representatives of conjugacy classes of G^^ are: 
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where A = E(5)^ B = E(5); C = E(3) = (-l+ER(-3))/2 = b3; D = E(15)"; E = E(15); F = E(15)2; G = 
E(15)^. 
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The representatives of conjugacy classes of G** are: 
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10 20 



(1) 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


(2) 


1 


1 


-1 


1 


-1 


1 


-1 


-1 


-1 


-1 


1 


1 


-1 


-1 


1 


-1 


-1 


1 


1 


-1 


(3) 

Xa ' 


1 


1 


C 


1 


/C 


-C 


-1 


-1 


C 


-1 


-/C 


-/C 


C 


/c 


-C 


C 


-1 


1 


-C 


/C 


(4) 

x\ 


1 


1 


/c 


1 


c 


-/c 


-1 


-1 


/c 


-1 


-C 


-C 


/c 


c 


-/C 


/c 


-1 


1 


-/c 


c 


(5) 

x\ ' 


1 


1 


-/c 


1 


-C 


-/c 


1 


1 


-/c 


1 


-C 


-C 


-/c 


-C 


-/c 


-/c 


1 


1 


-/c 


-C 


(6) 
X4 


1 


1 


-C 


1 


-/C 


-C 


1 


1 


-C 


1 


-/C 


-/C 


-C 


-/C 


-C 


-C 


1 


1 


-C 


-/C 


(7) 

Xa 


1 


A 


-/A 


/A 


-/B 


/B 


-1 


-/B 


-B 


-A 


/B 


B 


-1 


-A 


A 


-A 


-B 


/B 


/A 


-/A 


(8) 

x\ 


1 


B 


-/B 


/B 


-A 


A 


-1 


-A 


/ A 

-/A 


-B 


A 


/A 


-1 


-B 


B 


-B 


-/A 


A 


/B 


-/B 


(9) 
X4 


1 


/B 


-B 


B 


-/A 


/A 


-1 


-/A 


-A 


-/B 


/A 


A 


-1 


-/B 


/B 


-/B 


-A 


/A 


B 


-B 


(10) 
X4 


1 


/A 


-A 


A 


-B 


B 


-1 


-B 


-/B 


-/A 


B 


/B 


-1 


-/A 


/A 


-/A 


-/B 


B 


A 


-A 


(11) 
X4 


1 


/A 


A 


A 


B 


B 


1 


B 


/B 


/A 


B 


/B 


1 


/A 


/A 


/A 


/B 


B 


A 


A 


(12) 
X4 


1 


/B 


B 


B 


/A 


/A 


1 


/A 


A 


/B 


/A 


A 


1 


/B 


/B 


/B 


A 


/A 


B 


B 


(13) 
X4 


1 


B 


/B 


/B 


A 


A 


1 


A 


/A 


B 


A 


/A 


1 


B 


B 


B 


/A 


A 


/B 


/B 


(14) 
X4 


1 


A 


/A 


/A 


/B 


/B 


1 


/B 


B 


A 


/B 


B 


1 


A 


A 


A 


B 


/B 


/ A 

/A 


/ A 

/A 


(15) 
X4 


1 


B 


D 


/B 


E 


-G 


-1 


-A 


/E 


-B 


-E 


-/G 


/c 


lT\. 

/D 


-F 


F 


-/A 


A 


-D 


/F 


(16) 
X4 


1 


/A 


E 


A 


F 


-/D 


-1 


-B 


/F 


-/A 


-F 


-D 


c 


/E 


-/G 


/G 


-/B 


B 


-E 


G 


(17) 
X4 


1 


/B 


F 


B 


/G 


-/E 


-1 


-/A 


G 


-/B 


-/G 


-E 


/c 


/F 


-D 


D 


-A 


/A 


-F 


/D 


(18) 
X4 


1 


/A 


G 


A 


/D 


-F 


-1 


-B 


D 


-/A 


-/D 


-/F 


/c 


/G 


-/E 


/E 


-/B 


B 


-G 


E 


(19) 
X4 


1 


A 


/G 


/ A 

/A 


D 


-/F 


-1 


-/B 


/D 


-A 


-D 


-F 


G 


G 


-E 


E 


-B 


/B 


-/G 


/E 


(20) 
X4 


1 


B 


/F 


/B 


G 


-E 


-1 


-A 


/G 


-B 


-G 


-/E 


c 


F 


-/D 


/D 


-/A 


A 


-/F 


D 


(21) 
X4 


1 


A 


/E 


/A 


/F 


-D 


-1 


-/B 


F 


-A 


-/F 


-/D 


/c 


E 


-G 


G 


-B 


/B 


-/E 


/G 


(22) 
X4 


1 


/B 


/D 


B 


/E 


-/G 


-1 


-/A 


E 


-/B 


-/E 


-G 


c 


D 


-/F 


/F 


-A 


/A 


-/D 


F 


,,(23) 
X4 


-1 
i 


/B 


-/U 


r) 


-/E 


-/G 


i 


/ A 

/A 




/■R 

/B 


-/E 






-JJ 






A 
A 


/A 


-/D 


T? 

-r 


xf^ 


1 


A 


-/E 


/A 


-/F 


-D 


1 


/B 


-F 


A 


-/F 


-/D 


-/c 


-E 


-G 


-G 


B 


/B 


-/E 


-/G 


xf^^ 


1 


B 


-/F 


/B 


-G 


-E 


1 


A 


-/G 


B 


-G 


-/E 


-C 


-F 


-/D 


-/D 


/A 


A 


-/F 


-D 


xT' 


1 


A 


-/G 


/A 


-D 


-/F 


1 


/B 


-/D 


A 


-D 


-F 


-c 


-G 


-E 


-E 


B 


/B 


-/G 


-/E 


(27) 
X4 


1 


/A 


-G 


A 


-/D 


-F 


1 


B 


-D 


/A 


-/D 


-/F 


-/c 


-/G 


-/E 


-/E 


/B 


B 


-G 


-E 


(28) 

X4 


1 


/B 


-F 


B 


-/G 


-/E 


1 


/A 


-G 


/B 


-/G 


-E 


-/c 


-/F 


-D 


-D 


A 


/A 


-F 


-/D 


(29) 
X4 


1 


/A 


-E 


A 


-F 


-/D 


1 


B 


-/F 


/A 


-F 


-D 


-C 


-/E 


-/G 


-/G 


/B 


B 


-E 


-G 


(30) 
X4 


1 


B 


-D 


/B 


-E 


-G 


1 


A 


-/E 


B 


-E 


-/G 


-/G 


-/D 


-F 


-F 


/A 


A 


-D 


-/F 
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1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


xf 


1 


-1 


1 


-1 


1 


-1 


1 


1 


1 


-1 


(3) 
X4 


-/c 


c 


-/C 


/C 


-G 


-1 


1 


-/G 


-G 


/G 


(4) 
X4 


-C 


/c 


-c 


c 


-/c 


-1 


1 


-C 


-/C 


C 


(5) 
X4 


-C 


-/c 


-c 


-c 


-/c 


1 


1 


-C 


-/c 


-C 


(6) 
X4 


-/c 


-C 


-/c 


-/c 


-C 


1 


1 


-/c 


-C 


-/c 


(7) 
X4 


1 


-/B 


/A 


-1 


B 


-/A 


B 


A 


1 


-B 


(8) 
X4 


1 


-A 


/B 


-1 


/A 


-/B 


/A 


B 


1 


-/A 


xf 


1 


-/A 


B 


-1 


A 


-B 


A 


/B 


1 


-A 




1 


-B 


A 


-1 


/B 


-A 


/B 


/A 


1 


-/B 


(11) 

X4 


1 


B 


A 


1 


/B 


A 


/B 


/A 


1 


/B 


(12) 
X4 


1 


/A 


B 


1 


A 


B 


A 


/B 


1 


A 


(13) 

X4 


1 


A 


/B 


1 


/A 


/B 


/A 


B 


1 


/A 


(14) 
X4 


1 


/B 


/A 


1 


B 


/A 


B 


A 


1 


B 


(15) 
X4 


-C 


G 


-/F 


c 


-/E 


-/B 


/A 


-/D 


-/c 


/G 


(16) 
X4 


-/C 


/D 


-G 


/c 


-/F 


-A 


/B 


-/E 


-c 


D 


(17) 
X4 


-C 


/E 


-/D 


c 


-G 


-B 


A 


-/F 


-/c 


E 


(18) 
X4 


-C 


F 


-E 


c 


-D 


-A 


/B 


-/G 


-/c 


/F 


(19) 
X4 


-/C 


/F 


-/E 


/c 


-/D 


-/A 


B 


-G 


-G 


F 


(20) 
X4 


-/C 


E 


-D 


/c 


-/G 


-/B 


/A 


-F 


-c 


/E 


(21) 
X4 


-c 


D 


-/G 


c 


-F 


-/A 


B 


-E 


-/c 


/D 


(22) 
X4 


-/c 


/G 


-F 


/c 


-E 


-B 


A 


-D 


-c 


G 


(23) 
X4 


-/c 


-/G 


-F 


-/c 


-E 


B 


A 


-D 


-C 


-G 


(24) 
X4 


-C 


-D 


-/G 


-C 


-F 


/A 


B 


-E 


-/c 


-/D 


xf^ 


-/C 


-E 


-D 


-/C 


-/G 


/B 


/A 


-F 


-G 


-/E 


xT' 


-/c 


-/F 


-/E 


-/c 


-/D 


/A 


B 


-G 


-c 


-F 


(27) 
X4 


-C 


-F 


-E 


-c 


-D 


A 


/B 


-/G 


-/c 


-/F 


(28) 
X4 


-C 


-/E 


-/D 


-C 


-G 


B 


A 


-/F 


-/c 


-E 


(29) 
X4 


-/c 


-/D 


-G 


-/c 


-/F 


A 


/B 


-/E 


-C 


-D 


(30) 
X4 


-C 


-G 


-/F 


-C 


-/E 


/B 


/A 


-/D 


-/G 


-/G 



where A = E(5)=^; B = E(5); C = -E(3)2 = (l+ER(-3))/2 = l+b3; D = -E(15)2; E 
G = -E{15)H. 
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The generators of G*^ are: 
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The representatives of conjugacy classes of G^'' are: 
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where A= 5*E(5)''; B 
= (-3-ER(5))/2 = -2- 
-E(15)2; J = -E(15)4; 



= 5*E(5)3; C = -2*E(5)-2*E(5)'' : 
b5; E = E(3)2 = (-l-ER(-3))/2 : 
K = -E(15)i^. 



1-ER(5) = 1 
-l-b3; F = 



-r5; D = E(5)+2*E(5)2+2*E(5)-VE(5)'' 
-E(5)4; G = -E(5)3; H = -E(15)^; I = 
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The generators of G*'' are: 
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The representatives of conjugacy classes of G^'^'are: 
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-/G -1 -/G -1 -G -1 -G -/G -/G -1 -G 

-G -1 -G -1 -/G -1 -/G -G -G -1 -/G 

9*E(3)2 = (-9-9*ER(-3))/2 = -9-9b3; B = 18*E(3)2 = -9-9*ER(-3) = -9-9i3; C = 27*E(3)2 = 
(-27-27*ER(-3))/2 = -27-27b3; D = 36*E(3)2 = -18-18*ER(-3) = -18-18i3; E = 45*E(3)2 = (-45-45*ER(- 
3))/2 = -45-45b3; F = 54*E(3)2 = -27-27*ER(-3) = -27-27i3; G = E(3)2 = (-l-ER(-3))/2 = -l-b3; H = 
-2*E(3)2 = l+ER(-3) = l+i3; I = 3*E(3)2 = (-3-3*ER(-3))/2 = -3-3b3; J = 4*E(3)2 = -2-2*ER(-3) = -2-2i3; 
K = 5*E(3)2 = (-5-5*ER(-3))/2 = -5-5b3; L = -6*E(3)2 = 3+3*ER(-3) = 3+3i3; M = -E(3)+2*E(3)2 = 
(-l-3*ER(-3))/2 = -2-3b3; N = -E(5)-E(5)4 = (l-ER(5))/2 = -b5; O = -E(15)-E(15)'*; P = -E(15)^-E(15)". 
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The generators of G** are: 
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THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 
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The representatives of conjugacy classes of G^^ are: 
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/ 1 


1 





1 


— 1 


1 

















1 
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—1 
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— 1 
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-1 




















-1 


1 





I 1 


-1 








-1 


1 








-1 











1 


-1 











1 


1 


1 


-1 
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(1) 
Xs 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


(2) 

Xs 






-1 


1 


-1 


1 


-1 


-1 


-1 


-1 


1 


1 


-1 


-1 


1 


-1 


-1 


1 


1 


-1 


(3) 

Xs 






C 


1 


/C 


-C 


-1 


-1 


C 


-1 


-/C 


-/C 


C 


/c 


-C 


C 


-1 


1 


-C 


/C 


(4) 

Xs 




1 


/c 


1 


c 


-/c 


-1 


-1 


/c 


-1 


-C 


-C 


/c 


c 


-/C 


/c 


-1 


1 


-/c 


c 


(5) 
Xs 


1 


1 


-/c 


1 


-C 


-/c 


1 


1 


-/c 


1 


-C 


-C 


-/c 


-C 


-/c 


-/c 


1 


1 


-/c 


-C 


(6) 

Xs 


1 


1 


-C 


1 


-/C 


-C 


1 


1 


-C 


1 


-/C 


-/C 


-C 


-/C 


-C 


-C 


1 


1 


-C 


-/C 


(7) 




A 


-/A 


/A 


-/B 


/B 


-1 


-/B 


-B 


-A 


/B 


B 


-1 


-A 


A 


-A 


-B 


/B 


/A 


-/A 


(8) 

Xs 




B 


-/B 


/B 


-A 


A 


-1 


-A 


/ A 

-/A 


-B 


A 


/A 


-1 


-B 


B 


-B 


-/A 


A 


/B 


-/B 


(9) 
Xs 


1 


/B 


-B 


B 


-/A 


/A 


-1 


-/A 


-A 


-/B 


/A 


A 


-1 


-/B 


/B 


-/B 


-A 


/A 


B 


-B 


(10) 

Xs ' 


1 


/A 


-A 


A 


-B 


B 


-1 


-B 


-/B 


-/A 


B 


/B 


-1 


-/A 


/A 


-/A 


-/B 


B 


A 


-A 


(11) 
Xs ' 




/A 


A 


A 


B 


B 


1 


B 


/B 


/A 


B 


/B 


1 


/A 


/A 


/A 


/B 


B 


A 


A 


(12) 

Xs 




/B 


B 


B 


/A 


/A 


1 


/A 


A 


/B 


/A 


A 


1 


/B 


/B 


/B 


A 


/A 


B 


B 


(13) 

Xs ' 




B 


/B 


/B 


A 


A 


1 


A 


/A 


B 


A 


/A 


1 


B 


B 


B 


/A 


A 


/B 


/B 


(14) 

Xs 




A 


/A 


/A 


/B 


/B 


1 


/B 


B 


A 


/B 


B 


1 


A 


A 


A 


B 


/B 


/ A 

/A 


/ A 

/A 


(15) 

Xs 




B 


D 


/B 


E 


-G 


-1 


-A 


/E 


-B 


-E 


-/G 


/c 


/"r~v 

/D 


-F 


F 


-/A 


A 


-D 


/F 


(16) 

Xs 


1 


/A 


E 


A 


F 


-/D 


-1 


-B 


/F 


-/A 


-F 


-D 


c 


/E 


-/G 


/G 


-/B 


B 


-E 


G 


(17) 

Xs 


1 


/B 


F 


B 


/G 


-/E 


-1 


-/A 


G 


-/B 


-/G 


-E 


/c 


/F 


-D 


D 


-A 


/A 


-F 


/D 


(IS) 

Xs 




/A 


G 


A 


/D 


-F 


-1 


-B 


D 


-/A 


-/D 


-/F 


/c 


/G 


-/E 


/E 


-/B 


B 


-G 


E 


(19) 

Xs 




A 


/G 


/ A 

/A 


D 


-/F 


-1 


-/B 


/D 


-A 


-D 


-F 


G 


G 


-E 


E 


-B 


/B 


-/G 


/E 


(20) 

Xs ' 




B 


/F 


/B 


G 


-E 


-1 


-A 


/G 


-B 


-G 


-/E 


c 


F 


-/D 


/D 


-/A 


A 


-/F 


D 


(21) 

Xs ' 


1 


A 


/E 


/A 


/F 


-D 


-1 


-/B 


F 


-A 


-/F 


-/D 


/c 


E 


-G 


G 


-B 


/B 


-/E 


/G 


(22) 

Xs 




/B 


/D 


B 


/E 


-/G 


-1 


-/A 


E 


-/B 


-/E 


-G 


c 


D 


-/F 


/F 


-A 


/A 


-/D 


F 


,,(23) 

Xs 




/B 


-/U 


D 


-/E 


-/G 


i 


/ A 

/A 




/■R 

/B 


-/E 


-Li 




-JJ 






A 
A 


/A 


-/D 


T? 

-r 


xr 




A 


-/E 


/A 


-/F 


-D 


1 


/B 


-F 


A 


-/F 


-/D 


-/c 


-E 


-G 


-G 


B 


/B 


-/E 


-/G 


xt' 


1 


B 


-/F 


/B 


-G 


-E 


1 


A 


-/G 


B 


-G 


-/E 


-C 


-F 


-/D 


-/D 


/A 


A 


-/F 


-D 


xf^ 


1 


A 


-/G 


/A 


-D 


-/F 


1 


/B 


-/D 


A 


-D 


-F 


-c 


-G 


-E 


-E 


B 


/B 


-/G 


-/E 


xf^ 


1 


/A 


-G 


A 


-/D 


-F 


1 


B 


-D 


/A 


-/D 


-/F 


-/c 


-/G 


-/E 


-/E 


/B 


B 


-G 


-E 


xr^ 


1 


/B 


-F 


B 


-/G 


-/E 


1 


/A 


-G 


/B 


-/G 


-E 


-/c 


-/F 


-D 


-D 


A 


/A 


-F 


-/D 


xr 


1 


/A 


-E 


A 


-F 


-/D 


1 


B 


-/F 


/A 


-F 


-D 


-C 


-/E 


-/G 


-/G 


/B 


B 


-E 


-G 


xr 


1 


B 


-D 


/B 


-E 


-G 


1 


A 


-/E 


B 


-E 


-/G 


-/G 


-/D 


-F 


-F 


/A 


A 


-D 


-/F 
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30 





1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




1 


-1 


1 


-1 


1 


-1 


1 


1 


1 


-1 


(3) 

Xs 


-/C 


C 


-/C 


/C 


-C 


-1 


1 


-/C 


-C 


/c 


(4) 

Xs 


-C 


/c 


-c 


c 


-/c 


-1 


1 


-c 


-/c 


c 


(5) 
Xs 


-C 


-/c 


-c 


-c 


-/c 


1 


1 


-c 


-/c 


-c 


(6) 

Xs 


-/C 


-C 


-/C 


-/C 


-C 


1 


1 


-/C 


-C 


-/C 


(7) 
Xs 


1 


-/B 


/A 


-1 


B 


-/A 


B 


A 


1 


-B 


(8) 
Xs 


1 


-A 


/B 


-1 


/A 


-/B 


/A 


B 


1 


-/A 


X^' 


1 


-/A 


B 


-1 


A 


-B 


A 


/B 


1 


-A 


x^^ 


1 


-B 


A 


-1 


/B 


-A 


/B 


/A 


1 


-/B 


(11) 

Xs 


1 


B 


A 


1 


/B 


A 


/B 


/A 


1 


/B 


X^^ 


1 


/A 


B 


1 


A 


B 


A 


/B 


1 


A 


xf^ 


1 


A 


/B 


1 


/A 


/B 


/A 


B 


1 


/A 




1 


/B 


/A 


1 


B 


/A 


B 


A 


1 


B 


(15) 
Xs 


-C 


G 


-/F 


c 


-/E 


-/B 


/A 


-/D 


-/c 


/G 


xf^ 


-/C 


/D 


-G 


/c 


-/F 


-A 


/B 


-/E 


-c 


D 


(17) 

Xs 


-C 


/E 


-/D 


c 


-G 


-B 


A 


-/F 


-/C 


E 


(IS) 

Xs 


-C 


F 


-E 


c 


-D 


-A 


/B 


-/G 


-/C 


/F 


xf^ 


-/C 


/F 


-/E 


/c 


-/D 


-/A 


B 


-G 


-C 


F 


xr^ 


-/C 


E 


-D 


/c 


-/G 


-/B 


/A 


-F 


-c 


/E 


xf^ 


-c 


D 


-/G 


c 


-F 


-/A 


B 


-E 


-/c 


/D 


(22) 
Xs 


-/C 


/G 


-F 


/c 


-E 


-B 


A 


-D 


-c 


G 


(23) 
AS 


-/c 


-/G 


-F 


-/c 


-E 


B 


A 


-D 


-C 


-G 


xf^ 


-C 


-D 


-/G 


-C 


-F 


/A 


B 


-E 


-/c 


-/D 


xf^ 


-/C 


-E 


-D 


-/C 


-/G 


/B 


/A 


-F 


-C 


-/E 


xf^ 


-/c 


-/F 


-/E 


-/c 


-/D 


/A 


B 


-G 


-c 


-F 


(27) 

Xs 


-C 


-F 


-E 


-c 


-D 


A 


/B 


-/G 


-/c 


-/F 


xf^ 


-C 


-/E 


-/D 


-C 


-G 


B 


A 


-/F 


-/c 


-E 


xf^ 


-/c 


-/D 


-G 


-/c 


-/F 


A 


/B 


-/E 


-C 


-D 


xf^ 


-C 


-G 


-/F 


-C 


-/E 
-E(3)2 


/B 


/A 


-/D 


-/C 


-/G 


where A = 


= E(5)3; B = 


E(5); C = 


= (l+ER(-3))/2 


= l+b3; 


G = -E(15)i4. 





















= -E(15)8; 
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Group{u 


—1 

















— 1 


—1 





1 











— 1 





1 
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1 





1 


—1 
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— 1 
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1 











1 
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1 


-1 


1 
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1 











1 
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The representatives of conjugacy classes of G^^ are: 
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-1 
1 
1 



-E(3)+E(3)2 = -ER(-3) 
E(15)4-E(15)8 = (-l-ER(-15))/2 = 



= -iS; B 
■l-bl5. 



-E(7)-E(7)2-E(7)'^ = (l-ER(-7))/2 = -b7; C = -E(15)-E(15)2 
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where A = E(3) = (-l+ER(-3))/2 = b3; B = -E(5)-E(5)'^ = (l-ER(5))/2 = -b5; C = -E(15)2-E(15)^ D = 
-E(15)"-E(15)"; E = 2*E(3) = -l+ER(-3) = 2b3; F = 3*E(3) = (-3+3*ER(-3))/2 = 3b3; G = 4*E(3) = 
-2+2*ER(-3) = 4b3; H = 5*E(3) = (-5+5*ER(-3))/2 = 5b3; I = 6*E(3) = -3+3*ER(-3) = 6b3. 
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The generators of G^^^ are: 



GvoupiX 


n 
u 


A 

u 


1 
1 


1 

— i 


u 


1 
i 


1 

— i 


u 


u 


u 


1 
i 


u 


A 

u 


A 

u 


A 

u 


A 
U 


A 

u 


A 

u 


1 

— i 


A 
U 


n \ 
\ 


u 


A 

u 


A 
U 


A 

u 


A 
U 


A 

u 


1 
i 


1 

— i 


— i 


— i 


1 
i 


A 

u 


A 

u 


1 
i 


A 

u 


A 

u 


1 

i 


— i 


1 
i 


A 

u 


A 
U 


A 
U 


n 
u 


A 
U 


A 
U 


A 
U 


1 
1 


— ± 


A 
U 


A 

u 


1 
1 


— 1 


A 
U 


— 1 


1 

— ± 


U 


A 

u 


— 1 


U 


1 

— ± 


A 

u 


— ± 


1 
± 


A 
U 


1 

— ± 


u 


U 


A 
U 


1 
1 


n 
U 


1 

— 1 


1 
± 


A 
U 


n 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


1 

— 1 


1 
1 


A 

u 


1 
1 


A 
U 


A 
U 


u 


u 


U 


A 
U 


1 
1 


1 

— ± 


A 
U 


U 


A 
U 


1 

— 1 


A 
U 


A 
U 


1 

— ± 


A 
U 


1 

— ± 


1 

— 1 


A 
U 


A 
U 


A 
U 


1 

— ± 


1 
± 


A 
U 


1 

— i 


A 

u 


A 
U 


1 

— i 


1 
i 


1 

— i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


1 

— i 


1 

— i 


A 
U 


A 

u 


A 
U 


1 
i 


1 

— i 


A 
U 


A 
U 


A 
U 


A 
U 


1 

— i 


A 

u 


A 
U 


A 
U 


1 
i 


1 

— 1 


A 
U 


A 
U 


A 
U 


A 
U 


1 
i 


A 
U 


1 

— 1 


A 
U 


1 

— i 


1 

— i 


1 
1 


A 
U 


1 
i 


A 
U 


1 
1 


1 
i 


1 

— i 


1 
1 


A 
U 


A 
U 


A 
U 


A 
U 


1 

— 1 


A 
U 


1 
1 


1 
i 


A 
U 


1 
i 


1 

— i 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


1 

— 1 


A 
U 


A 
U 


A 
U 


u 


A 

u 


1 
i 


1 

— i 


A 
U 


1 

— i 


A 
U 


1 
i 


1 
i 


1 
i 


1 

— i 


1 

— i 


1 

— i 


1 

— i 


A 
U 


A 
U 


1 
i 


— i 


1 

— i 


1 

— i 


A 
U 


A 
U 


u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


1 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


1 
i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


i 


A 
U 


1 
1 


A 
U 


A 
U 


A 
U 


1 

— i 


A 
U 


1 
1 


A 
U 


— 1 


A 
U 


— 1 


1 

— i 


1 

— 1 


A 
U 


A 
U 


A 
U 


1 

_ 1 


1 

— 1 


A 
U 


A 
U 


u 


A 

u 


A 
U 


1 

— i 


A 

u 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


— i 


1 

— i 


A 
U 


A 

u 


1 
i 


— i 


A 
U 


1 

— i 


A 
U 


A 

u 


u 


A 

u 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


1 
1 


1 
i 


1 

— i 


A 
U 


A 
U 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


— 1 


A 
U 


A 
U 


A 

u 


1 
1 


n 
u 


u 


1 
1 


u 


u 


A 
U 


n 
u 


u 


1 

— 1 


A 
U 


u 


1 
1 


u 


n 
u 


1 

— 1 


1 

— 1 


1 
1 


n 
u 


u 


n 
u 


A 

u 








— \ 


\ 





n 

\j 

















\ 











— \ 


— \ 


\ 








\ 









u 


1 

_L 




u 


1 
± 


_i 

_L 


1 

± 


u 


1 
± 





u 


u 


_1 





1 

L 





1 

_L 


_L 


1 

_L 


_L 


u 











n 
u 


n 
u 





n 


1 

J. 


n 


1 
J. 


n 





1 

± 














1 





1 





1 





n 
u 





n 
u 


n 
u 


_1 

J. 


n 
u 





1 

J. 




\J 


_1 

J. 





_1 

J. 








n 

u 




yj 


_1 

J. 


_1 

J. 


_1 

J. 


1 

J. 


n 
u 





n 

u 


\ 








n 








f) 





n 





f) 













yj 


f) 


n 

yj 


n 


n 

yj 




n 


n 





n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


n 


\ 


n 


n 


n 


n 


n 





n 


n 


n 


— \ 


\ 


n 


n 


\ 


— \ 


— \ 


— \ 


\ 


n 


\ 


\ 


n 


^\ 


n 


[\ 

\j 


\ 




n 


/ 


/ n 
/ 


A 
U 


A 

u 


u 


1 

— i 


A 
U 


U 


A 
U 


A 
U 


1 
i 


A 
U 


A 

u 


u 


1 

— i 


U 


u 


1 
i 


A 
U 


1 
i 


A 
U 


1 

— i 


J- ' 


i 


A 
U 


1 
i 


n 
u 


— i 


u 


A 
U 


1 
i 


A 
U 


1 
i 


1 

— i 


A 

u 


n 
u 


— 1 


A 
U 


u 


A 
U 


1 
i 


A 
U 


A 
U 


— 1 


A 
U 


n 
u 


A 
U 


A 
U 


u 


A 
U 


u 


1 
± 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


u 


A 
U 


A 
U 


u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


u 


A 
U 


n 
u 


1 
i 


1 

— 1 


1 

— 1 


1 

— i 


1 
i 


A 

u 


u 


1 
1 


A 
U 


u 


1 
1 


1 

— 1 


1 
1 


A 
U 


A 
U 


A 
U 


u 


A 
U 


1 

— i 


i 


1 

— i 


n 
u 


1 
i 


1 

— 1 


A 
U 


A 
U 


A 
U 


1 
1 


u 


A 
U 


A 
U 


u 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


u 


— i 


1 
i 


1 

— i 


u 


A 
U 


— i 


1 
i 


A 
U 


1 
i 


1 
i 


A 
U 


1 
i 


— i 


A 
U 


1 
i 


A 

u 


A 
U 


1 

— i 


A 
U 


— i 


1 
i 


u 


u 


A 
U 


A 
U 


u 


A 
U 


u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 


n 
u 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


-I 
i 


A 
U 


A 

u 


1 


A 
U 


A 
U 


1 


1 
± 


1 


A 
U 


A 
U 


1 
± 


1 
± 


A 
U 


A 
U 


1 


A 
U 


A 
U 


A 

u 


1 
± 


1 

— ± 


A 
U 


A 
U 


1 
± 


1 
1 


1 

— i 


1 
i 


1 

— i 


u 


1 
1 


A 

u 


A 
U 


A 
U 


1 
i 


A 
U 


A 
U 


A 
U 


U 


1 
1 


1 
i 


A 
U 


1 

— 1 


A 
U 


1 

— i 


A 
U 


1 

1 


1 

— 1 


A 
U 


A 
U 


A 

u 


u 


1 

— 1 


A 

u 


1 
1 


A 
U 


1 

— 1 


A 
U 


u 


A 
U 


1 
1 


A 

u 


1 
1 


A 
U 


A 
U 


A 
U 


1 
1 


A 
U 


1 

— 1 


A 

u 


A 
U 


— i 


A 
U 


— i 


A 
U 


A 
U 


1 
i 


— i 


— i 


1 

— i 


1 
i 


1 

— i 


n 

U 


A 
U 


A 

u 


1 

— i 


1 
i 


— i 


1 
i 


A 
U 


A 
U 


A 
U 


u 


A 
U 


A 
U 


U 


A 
U 


U 


A 
U 


A 
U 


1 
± 


1 
± 


1 

— ± 


A 
U 


u 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


1 

— ± 


A 
U 


A 
U 


A 
U 


u 


A 
U 


1 


u 


A 
U 


U 


1 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


1 
± 


1 
± 


1 


u 


1 

— ± 


A 
U 


A 
U 


A 
U 


A 
U 


1 

— ± 


1 

— i 


1 
i 


A 
U 


u 


A 

u 


A 

U 


1 

— 1 


1 
1 


1 
i 


1 
i 


1 

— 1 


A 

u 


n 
u 


A 
U 


1 
i 


1 
i 


1 

— i 


A 
U 


1 

— i 


A 
U 


A 
U 


A 
U 


U 


U 


U 


U 


U 


U 


A 
U 


1 

— 1 


u 


1 

— 1 


1 
1 


A 


— i 


A 


1 

— 1 


u 


1 


— 1 


A 
U 


— i 


A 
U 


A 
U 








-1 


1 











-1 





-1 


1 


1 








-1 


-1 








1 





1 


1 





1 




















1 














1 


1 


1 





-1 


-1 


-1 





-1 

















1 


-1 








-1 




















-1 





-1 








-1 


-1 


1 


-1 


1 














1 


1 





2 














-1 


1 








1 


1 


1 





1 


























-1 














1 











-1 




















-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 


V 

















-1 

















-1 


-1 


-1 




















/ 



204 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



The representatives of conjugacy classes of G^^^ 


are: 


/ i 


u 


U 


U 


A 

u 


A 

u 


A 

U 


A 

u 


A 

u 


A 

U 


A 

u 


A 

U 


A 

u 


A 

u 


A 

u 


A 

u 


u 


1 
i 


A 
U 


U 


A 

u 


A 

u 


A 
U 


A 

u 


fl 

u 


A 
U 


A 
U 


A 
U 


A 

u 


A 

u 


A 

u 


A 

u 


u 


A 

u 


1 
1 


U 


A 

u 


A 

u 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 


A 
U 


u 


A 
U 


A 
U 


u 


u 


u 


i 


A 
U 


n 
u 


n 
u 


A 
U 


A 

u 


fl 

u 


fl 

u 


A 

u 


A 
U 


n 
u 


A 
U 


A 
U 


u 


u 


u 


n 
u 


1 
i 


n 
u 


fl 
u 


A 
U 


A 

u 


fl 

u 


fl 

u 


A 
U 


A 
U 


n 
u 


A 
U 


A 
U 


n 
u 


u 


u 


u 


A 
U 


1 
1 


A 
U 


A 
U 


A 

u 


A 

u 


A 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 


u 


A 

u 


n 
U 


u 


A 
U 


A 
U 


1 
i 


A 
U 


fl 

u 


A 

u 


A 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 


n 
u 


u 


A 
U 


u 


A 
U 


A 
U 


A 
U 


1 
i 


fl 

u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


U 


u 


U 


U 


u 


n 
U 


n 
U 


A 
U 


i 


fl 

u 


fl 

u 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


U 


U 


U 


U 


U 


U 


n 
U 


A 
U 


A 

u 


1 
i 


fl 

u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


n 

U 


A 
U 


A 
U 


U 


A 

u 


A 
U 


A 
U 


A 
U 


fl 

u 


A 

u 


1 
i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


U 


A 
U 


A 

u 


fl 

u 


A 
U 


A 
U 


A 
U 


A 
U 


fl 

u 


A 
U 


A 

u 


1 
1 


A 
U 


A 
U 


A 
U 


A 
U 


U 


A 
U 


A 

u 


U 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 


fl 

u 


fl 

u 


A 
U 


1 
i 


A 

u 


A 
U 


A 
U 


U 


u 


U 


n 
U 


U 


n 
U 


n 
U 


A 

u 


A 

u 


fl 

u 


fl 

u 


A 
U 


A 
U 


-1 
1 


A 
U 


A 
U 


n 
U 


u 


u 


n 
U 


U 


u 


fl 
U 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


n 
u 


u 


u 


1 
± 


n 
u 





n 

u 










u 


n 


n 


n 


n 


n 


n 








n 

u 





1 

± 














n 

u 


n 


n 


fl 


fl 


n 


n 








n 











n 



u 


n 

u 


n 


n 


n 


n 


n 


fl 


fl 

VJ 


n 

u 


n 

u 


n 

u 



u 



u 





fl 
u 


n 
u 



u 


n 
u 


n 
u 


fl 
u 


fl 
u 


fl 
u 


fl 
u 


fl 


u 


n 

u 


fl 
u 


u 


n 

u 





n 
\j 


n 
u 





n 
u 


fl 


fl 

u 


f) 


f) 


fl 
u 


fl 

u 








n 
u 













u 




u 







u 


n 


n 




u 




u 


n 


n 




u 




u 







u 




u 


V 





u 


n 

u 


n 
u 


n 

u 


n 

u 


fl 
u 


fl 
u 


n 

u 


n 

u 


n 
u 


u 


n 

u 


n 
u 


u 




/ 


— i 




A 

u 


A 

U 




1 

— i 


i 




A 

U 


— i 




i 


A 

u 




1 
i 






U 




U 


U 




A 

U 


A 

U 




A 

u 


fl 
U 




A 

u 


A 

u 




A 

U 






u 




i 


n 
u 




A 
U 


1 

— i 




1 
i 


fl 

u 




n 


A 
U 




n 






i 




A 

U 


i 




A 
U 


— i 




A 
U 


fl 

u 




i 


A 
U 




i 






— i 




1 


A 

u 




A 
U 


A 

u 




A 
U 


— i 




i 


A 
U 




i 






U 




A 

u 


— i 




A 

u 


A 

u 




A 

u 


1 
i 




A 
U 


A 
U 




A 
U 






U 




1 
i 


A 
U 




fl 

u 


A 
U 




A 
U 


fl 

u 




A 
U 


1 
i 




A 
U 






u 




fl 

u 


A 
U 




fl 

u 


A 
U 




A 
U 


fl 

u 




1 
i 


1 
i 




1 
i 






A 

u 




A 

u 


A 

u 




A 

u 


1 
1 




1 

— 1 


A 

u 




A 
U 


1 
i 




— i 






A 

u 




A 

u 


A 

u 




A 

u 


A 

u 




A 

u 


fl 

u 




A 
U 


1 

— 1 




A 
U 






n 
U 




A 
U 


A 

u 




A 

u 


A 

u 




A 

u 


fl 

u 




A 
U 


A 
U 




A 
U 






— i 




1 
i 


u 




fl 

u 


A 
U 




A 
U 


1 

— i 




1 
i 


1 
i 




1 
i 






U 




— i 


u 




fl 

u 


A 
U 




A 
U 


fl 

u 




n 
u 


1 

— i 




1 

— i 






U 




A 
U 


A 

u 




A 

u 


1 
i 




A 

u 


fl 

u 




A 
U 


A 
U 




A 
U 






— i 




U 


A 
U 




— i 


u 




A 

L) 


A 

u 




u 


A 
U 




1 
i 



























1 


-1 
























-1 


1 




-1 


1 




-1 







1 






























1 












-1 







-1 



























1 


-1 



























1 




-1 







-1 







1 


1 




1 











-1 







-1 







1 










-1 









I 










-1 















1 




-1 











n 
u 


A 
U 


A 
U 


n n 
u u 


A 
U 


\ 
\ 


















n 
u 


n 
u 


n 
u 


fl fl 

Vj u 


u 




















u 


u 


A 
U 


fl n 
u u 


U 




















fl 
u 


U 


n 
u 


n fl 
u u 


U 




















fl 
u 


n 
U 


n 
u 


fl fl 
u u 


U 




















n 
u 


n 
u 


u 


n n 
u u 


U 




















n 
u 


n 
u 


n 


fl n 
u u 


n 
u 




















fl 
u 


A 

u 


A 
U 


fl n 
u u 


A 

u 




















fl 
u 


A 
U 


A 
U 


n fl 
u u 


u 




















fl 
u 


A 
U 


A 
U 


fl fl 
u u 


u 




















fl 
u 


A 
U 


A 
U 


n n 
u u 


A 

u 




















u 


A 
U 


A 
U 


fl n 
u u 


A 

u 




















fl 
u 


A 

u 


A 
U 


n fl 
u u 


u 




















fl 
u 


A 

u 


A 
U 


fl fl 
u u 


u 




















fl 


n 
u 


n 
u 


u u 


u 




















n 








n n 






















I 


n 

\J 


n 


n n 


n 

VJ 




















fl 


1 
A. 





n 


n 

VJ 




















fl 

VJ 


n 
u 


1 

J. 



u u 


VJ 




















fl 




n 

\J 


1 n 

J- u 


f) 

VJ 




















n 

VJ 


n 




VJ 


n 1 

VJ _L 


f) 

VJ 




















n 





fl 

VJ 


n n 

VJ u 


1 

L 


J 

/ 


















fl 
U 




A 
U 


fl 
U 


A 
U 




fl 

u 


1 
1 


A 

u 


fl 

u 


1 

— 1 


1 
1 


A 
U 


fl 

u 


fl 
U 




A 
U 


fl 
U 


A 
U 




fl 
u 


A 
U 


1 
i 


fl 
u 


A 

u 


fl 

u 


A 
U 


fl 
u 


fl 

u 




fl 


fl 
U 


fl 

u 




1 


1 
1 


fl 

u 


fl 
u 


fl 
u 


fl 
u 


1 

— ± 


— 


1 

— i 




A 
U 


fl 
U 


1 

— i 




fl 
u 


A 
U 


A 

u 


1 
i 


A 
U 


fl 
u 


1 

— i 


fl 
u 


A 

u 




1 
i 


A 

U 


A 
U 




A 

u 


1 
i 


A 
U 


1 
i 


fl 

u 


1 
i 


A 
U 


1 
i 


fl 

u 




A 
U 


fl 

u 


A 
U 




1 
1 


1 

— i 


fl 

u 


u 


1 
1 


u 


A 
U 


u 


fl 

u 




1 


1 


fl 

u 




fl 

u 


U 


fl 

u 


fl 

u 


1 

— ± 


1 


1 


fl 

u 


1 




fl 

u 


fl 

u 


fl 

u 




1 
1 


U 


1 


fl 

u 


1 

— ± 


fl 

u 


fl 

u 


fl 

u 


fl 

u 




1 

— i 


— i 


A 

u 




A 

u 


— i 


A 

u 


1 

— i 


A 

u 


1 

— i 


1 

i 


fl 

u 


1 
1 




fl 

u 


A 

u 


fl 

u 




A 

u 


A 
U 


1 
1 


A 

u 


1 
1 


A 

u 


1 

— 1 


fl 

u 


1 
1 




A 

u 


fl 

u 


A 

u 




fl 

u 


A 
U 


A 
U 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


1 




fl 


fl 

u 


fl 




1 
1 


1 
1 


1 


fl 

u 


1 

— 1 


fl 

u 


fl 


fl 

u 


fl 

u 




1 

— 1 


fl 

u 


fl 

u 




fl 

u 


1 

— 1 


fl 

u 


fl 

u 


1 


fl 

u 


fl 

u 


fl 

u 


fl 

u 




A 

u 


A 

u 


A 

u 




fl 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 





















1 











1 













1 










-1 


1 


-1 


1 


-1 


1 








-1 




-2 













-1 




















1 










1 




-1 

















1 
























1 











1 


-1 





-1 




-1 


-1 


-1 










1 


-1 


-1 


-1 













-1 

























1 


-1 









1 




























1 






THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



205 



— 1 














1 

— 1 





1 


(J 


1 





























(J 





1 \ 





— 1 


1 


— 1 


1 


— 1 





1 








— 1 


—2 











— 1 












































1 












































1 




















1 














1 


1 


1 





— 1 


— 1 


— 1 





— 1 


























1 


1 


—1 














1 








— 1 











— 1 








—1 


1 


— 1 








1 


1 








— 1 











1 


—1 








1 


1 


— 1 


1 


— 1 





1 











1 














1 


1 





— 1 





— 1 





1 


— 1 


— 1 


1 


— 1 








— 1 


1 





1 


1 





1 


— 1 





1 








— 1 





— 1 


1 






























































1 














1 











— 1 


1 





1 








1 








1 





1 





1 


— 1 


1 
































1 









































— 1 


1 


— 1 





1 


— 1 











1 




















1 











1 


— 1 








— 1 


1 


1 


— 1 


— 1 











1 

















1 


1 


— 1 





— 1 


1 














— 1 


1 





1 





1 











1 





1 





1 





1 























— 1 





— 1 


1 





—1 





—1 





1 


— 1 





—1 








u 


i 


— i 


i 


u 


u 


f\ 

u 


u 


1 

i 


u 


f\ 

u 


1 

i 


f\ 

u 


u 


f\ 

u 


f\ 

u 


— i 


f\ 

u 


— i 


— i 


1 

i 


u 


u 


u 


fl 

u 


fl 

u 


u 


u 


1 
i 


1 

— 1 


— 1 


— i 


1 
i 


fl 

u 


fl 

u 


1 
i 


fl 

u 


fl 

u 


1 
i 


— i 


i 


fl 

u 


fl 

u 


u 


u 


u 


u 


u 


-1 

i 


i 


— i 


u 


— i 


— i 


1 

i 


u 


u 


u 


1 

— i 


fl 

u 


u 


1 

i 


fl 

u 


i 


u 


u 


u 


n 

u 


u 


fl 

u 


u 


1 

— i 


fl 

u 


1 
i 


1 
i 


1 
i 


— i 


u 


fl 

u 


— i 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


1 
1 


U 


u 


u 


fl 

u 


u 




1 
i 


fl 

u 


fl 

u 


1 

— i 


fl 

u 


— i 


fl 

u 


-1 
i 


1 
i 


— i 


fl 

u 


1 


fl 

u 


1 


fl 

u 


— i 


U 


U 


u 


fl 
u 


fl 

u 


1 

— i 


1 
i 


fl 

u 


fl 

u 


fl 

u 


1 
i 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


— i 


1 
i 


-1 

— i 


1 
i 


— i 


fl 

u 


1 
i 


— i 


U 


U 


—1 


-1 

i 


u 


— i 


u 


fl 

u 


u 


fl 

u 


u 


— 1 


u 


— i 


u 


f\ 

u 


fl 

u 


— i 


fl 

u 


-1 

i 


^ / 


— 1 


1 


— 1 


1 





1 


— 1 











1 


1 


1 


1 





1 


— 1 


1 





1 





n \ 


— 1 


1 


— 1 








— 1 


1 





1 














1 


1 








— 1 





— 1 


1 


1 










1 


—1 





— 1 





1 


1 


1 


— 1 


— 1 


— 1 


— 1 








1 


— 1 


— 1 


—1 








1 























1 





— 1 





— 1 


— 1 














— 1 


— 1 





— 1 























1 





1 


— 1 








— 1 











1 














1 





1 




















— 1 


— 1 


— 1 




















— 1 


— 1 





— 1 








1 


— 1 


1 


— 1 





1 











— 1 














1 

















1 





1 


1 








— 1 








— 1 














—1 








1 




















1 






























































1 


— 1 


1 














1 








1 














— 1 





— 1 


— 1 


1 



































1 






































— 1 


1 











— 1 


1 





1 


— 1 








— 1 


— 1 








1 





1 





1 





—1 











—1 


1 


— 1 














—1 


— 1 


—1 


— 1 


1 


— 1 


1 


— 1 


1 


1 





1 





1 





1 


— 1 














1 


1 


1 





1 


— 1 


1 


— 1 


1 











— 1 





— 1 





1 








— 1 








— 1 























1 


— 1 


— 1 


























-1 





1 

















1 





1 





-1 








-1 








1 








-1 





-1 








-1 





-1 


-1 














1 





-1 








-1 


1 











-1 





1 








1 

















1 











1 





1 


-1 




















1 























-1 
































1 






























































-1 





-1 


1 





-1 





-1 





1 


-1 





-1 

















-1 





1 








-1 








-1 


1 


1 


1 


1 











1 


-1 


-1 / 



206 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 






-1 


1 


-1 


1 





-1 





-1 


-1 





-1 








-1 














1 








-1 











1 





-1 


1 


























-1 


1 





1 








-1 


1 


-1 





1 











1 














1 


1 





-1 





-1 





1 


-1 


-1 


1 


-1 








-1 


1 





1 














1 


1 








-1 





-1 


1 








1 


-1 


1 

















-1 








1 


1 


1 





-1 














-1 





1 





1 





-1 








1 
































-1 























-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 








1 








-1 


























-1 





1 














1 


1 





1 


























-1 














1 











-1 











-1 








1 





-1 





-1 




















-1 














-1 





-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 














1 





1 





1 


-1 














1 


1 


1 





1 


-1 


1 


-1 


1 











1 


-1 


1 


-1 


1 











1 





1 


1 





1 


1 


-1 


1 





1 


-1 





1 





1 











-1 





1 





-1 





-1 


-1 


-1 











-1 


-1 




































































1 








-1 





-1 





-1 


1 





-1 








-1 











-1 


1 


-1 


1 














1 





1 


— 1 











1 


1 





1 











1 

















1 


1 


— 1 








— 1 





1 


— 1 














— 1 


— 1 





— 1 


1 


— 1 


1 


— 1 




















1 





— 1 























— 1 








1 





1 








— 1 





1 


—1 


1 





— 1 


1 











— 1 





1 





1 








— 1 


1 








-1 

— 1 


(J 





—1 

















1 








(J 








1 











1 





(J 


1 


— 1 


1 








— 1 





1 








— 1 


— 1 





— 1 





— 1 











— 1 














-1 











1 


-1 





-1 











1 


1 


-1 


-1 


-1 





-1 


1 


-1 \ 


-1 


1 








1 


-1 


-1 


1 


1 














1 








-1 





-1 





1 











1 


-1 


1 


-1 





1 











-1 














1 

































































1 


















































1 





















































1 




































































1 
























































1 




































































1 


















































-1 





-1 





-1 


1 





-1 








-1 











-1 


1 


-1 


1 














-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 























1 






























































1 














-1 





1 


1 


1 





-1 








1 


1 


1 





1 


1 











-1 





1 











-1 


-1 








1 








-1 





-1 


-1 


-1 












































1 



































-1 


1 





-1 











1 











1 





























1 
























































1 


-1 


1 





-1 

















-1 


-1 





-1 




















-1 











1 


-1 











1 





1 


-1 














1 








-1 











-1 


1 


-1 





1 











1 














1 


1 





-1 





-1 





1 


-1 






























































1 








1 


-1 


1 


-1 











1 








1 








1 





-1 








-1 





y 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



207 















— 1 














1 











— 1 








1 





1 





— 1 


1 \ 

1 \ 


1 





1 





— 1 








1 





1 


— 1 








— 1 











1 








— 1 























1 

































































1 


—1 


—1 


-1 


1 








1 








1 


—1 


1 

















—1 


1 


—1 





1 


—1 











1 




















1 











— 1 


1 


—1 








—1 


1 





1 


1 





1 


—1 





1 








—1 





—1 


1 






























































1 








— 1 








— 1 


1 


— 1 








1 


1 








— 1 











1 


— 1 








1 


1 


— 1 


1 


— 1 





1 











1 














1 


1 





— 1 





— 1 





1 


— 1 














— 1 





1 





— 1 











1 





1 











1 





—1 








—1 





— 1 








1 


—1 


— 1 


— 1 


1 


— 1 











— 1 


1 


—1 


1 



































1 


1 


— 1 














1 








— 1 

















— 1 











1 

















1 


1 


1 





— 1 














— 1 


-1 


1 














-1 


1 


1 


1 


—1 











1 


1 


—1 





-1 
































—1 





—1 


1 





—1 





—1 





1 


—1 





—1 














— 1 


1 











—1 





— 1 


1 


1 








—1 


— 1 








1 





1 


1 


u 


-1 

i 


u 


u 


u 


u 


u 


u 


-1 

i 


u 


u 


A 

u 


A 

u 


i 


1 

i 


1 

i 


A 

u 


— i 


— i 


— i 


A 

u 


— 1 


u 


u 


(J 


u 


u 


1 

i 


-1 

— i 


u 


u 


-1 

— i 


u 


u 


A 

u 


u 


A 

u 


A 

u 


— i 


A 

u 


-1 

— i 


A 

u 


A 

u 


— i 


-1 

— i 


1 

i 


— i 


-1 

i 


L) 


(J 


u 


u 


-1 

i 


i 


A 

u 


o 

z 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


-1 

i 


A 

(J 


A 

u 


i 


-1 

i 


1 

i 


u 


1 

i 


u 


u 


u 


u 


u 


u 


u 


A 

u 


— i 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


A 

u 


A 

u 


A 

u 


— i 


A 

u 


u 


u 


u 


u 


u 


— 1 


i 


u 


u 


u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


1 


— 1 


-1 

1 


— 1 


A 

u 


i 


u 


u 


u 


u 


u 


u 


— i 


u 


u 


u 


A 

u 


A 

u 


— i 


-1 

— i 


— i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A , 














-1 


1 








-1 











1 








1 











1 


-1 


\ 





1 





1 


— 1 











1 


1 





1 











1 

















1 


— 1 











1 


—1 














1 





— 1 





—1 


— 1 


1 





1 





1 


1 





— 1 








1 








— 1 





— 1 








— 1 





— 1 


— 1 














1 








-1 


1 











-1 


1 





1 


-1 








-1 


-1 








1 





1 





1 


1 





1 


1 








-1 








-1 














-1 








1 




















1 



























































1 





1 




















—1 


—1 


—1 




















—1 


—1 





—1 








1 


—1 


1 


—1 





1 











—1 














1 























-1 


1 











-1 





-1 


1 


1 








-1 


-1 








1 





1 


1 





— 1 





— 1 








1 


— 1 


— 1 


— 1 


1 


— 1 











— 1 


1 


— 1 


1 
































1 





1 


— 1 








— 1 











1 





























—1 








1 


1 





1 


—1 


—1 


—1 





1 








—1 


1 


1 





1 


— 1 


1 

















— 1 








1 


1 


1 





— 1 














— 1 





— 1 





— 1 





1 








— 1 








— 1 























1 


— 1 


— 1 





-1 


1 


-1 














-1 








-1 














1 


-1 








-1 





1 























1 





-1 





-1 


-1 














-1 


-1 





-1 











-1 























-1 








1 








-1 








-1 


-1 








1 





1 


-1 


-1 


1 











-1 








-1 





1 














1 




















1 




































































-1 





-1 


1 





-1 





-1 





1 


-1 





-1 




















-1 


1 








-1 











1 


1 


1 


1 


-1 








1 


-1 


-1 / 



208 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 






1 











1 


—1 














1 











1 


— 1 


1 


—1 








-1 \ 








1 


— 1 





1 


— 1 


1 





1 


— 1 








— 1 





1 





1 


— 1 


1 


— 1 






























































1 











1 





1 


-1 











1 


1 





1 











1 

















1 





1 





1 





1 


—1 














1 


1 


1 





1 


—1 


1 


—1 


1 














1 








— 1 


























—1 





1 














1 


1 





1 


























-1 














1 











—1 








1 





1 





— 1 








1 
































— 1 























— 1 


1 








— 1 





— 1 





1 


1 


— 1 





— 1 





— 1 





— 1 

















1 


— 1 














1 








—1 


1 


— 1 


1 


—1 


1 






































1 






































1 


— 1 


1 

















— 1 








1 


1 


1 





— 1 














— 1 


— 1 





— 1 





























1 


1 


1 





— 1 








1 




















1 


— 1 











—1 








-1 





—1 


—1 











-1 


1 

































































1 
































1 






































— i 


1 

i 


— i 


u 


u 


— i 


-1 

i 


A 

u 


1 

i 


A 

u 


A 

u 


A 

u 


A 

u 


i 


1 

i 


A 

u 


A 

u 


-1 

— i 


A 

u 


— i 


-1 

i 


A 

u 


u 


1 

— i 


u 


-1 

— i 


-1 

i 


-1 

— i 


-1 

i 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


-1 

— i 


u 


A 

u 


-1 

— i 


-1 

i 


— i 


u 


— i 


1 

i 


A 

u 


u 


u 


u 


u 


L) 


(J 


u 


A 

u 


A 

(J 


A 

u 


— i 


A 

(J 


A 

u 


u 


A 

u 


L) 


— i 


u 


— i 


A 

L) 


A 

u 


— i 


u 


i 


u 


u 


— i 


i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


i 


i 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


— i 


— i 


u 


u 


-1 

— 1 


u 


u 


A 

u 


A 

u 


A 

u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 


A 

u 


A 

u 


A 

u 


-1 

1 


A 

u 


A 

u 


1 


— i 


1 

i 


u 


n 

u 


u 


A 

u 


A 

u 


— i 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


— 1 


— i 


i 


1 


i 


A 

u 


A 

u 


1 / 


1 


—1 








-1 





1 











—1 








-1 





-1 











—1 





\ 


1 























1 





— 1 





— 1 


— 1 














— 1 


— 1 





— 1 


1 





1 


























—1 














1 











— 1 








1 






























































1 











-1 





1 











-1 


—1 








1 








-1 





-1 


-1 


-1 


1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 





1 








— 1 


1 


























1 


1 














— 1 


— 1 

















1 








—1 


—1 








1 


1 








—1 


1 





1 





—1 


— 1 





1 


— 1 


1 





— 1 


1 











—1 





1 





1 








—1 


1 








1 


—1 


























-1 


-1 





-1 





-1 























— 1 





— 1 








1 


— 1 


— 1 


— 1 


1 


— 1 











— 1 


1 


— 1 


1 


















































1 






































1 





— 1 








—1 





—1 





1 








—1 





—1 








—1 





—1 


1 











— 1 


1 





1 


—1 








—1 


—1 








1 





1 





1 

















— 1 


1 











1 














— 1 


1 


— 1 


1 


— 1 





1 














-1 





1 





-1 











1 





1 











1 





-1 





-1 


1 








1 


-1 


-1 


1 


1 














1 








-1 





-1 





1 





-1 














-1 














1 

















1 


-1 


1 








1 


1 


-1 


1 














1 


-1 





-1 


-1 


1 














1 





1 


-1 








1 




















1 








1 


-1 

















-1 


-1 


1 





1 








1 

















-1 








1 








-1 


-1 


1 


























-1 


1 











1 





1 





-1 





1 














-1 






THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



209 



1 


-1 











-1 


1 


-1 





-1 





-1 











-1 


1 


-1 


1 


-1 











1 




















1 














1 


1 


1 





-1 


-1 


-1 





-1 





1 




















1 








1 


-1 

















-1 


-1 


1 











1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 





1 





1 











-1 





1 





-1 





-1 


-1 


-1 











-1 


-1 








-1 


1 














-1 





1 


1 





1 


-1 








1 








-1 

















1 


-1 





-1 





1 


1 


1 


-1 


-1 


-1 


-1 








1 


-1 


-1 


-1 








-1 








-1 


1 


-1 

















-1 


-1 











1 


-1 














-1 











1 


-1 














1 





-1 





-1 


-1 


1 





1 





1 


1 














-1 


1 





-1 











1 











1 























-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 























1 


-1 











-1 








-1 





-1 


-1 











-1 


1 





-1 











1 





-1 











1 


1 


-1 





-1 

















1 


1 








-1 


1 


-1 





1 


-1 











1 




















1 











1 








1 

















-1 








1 








-1 


-1 


1 














1 


-1 


























-1 


-1 





-1 





-1 




















— 1 











1 





— 1 


1 


























— 1 


1 





1 














— 1 


1 


— 1 





1 

















1 





1 


— 1 


— 1 





1 














1 


— 1 


1 











— 1 


1 








1 


— 1 




















— 1 


1 











1 


—1 


1 


— 1 





1 











— 1 














1 




















L) 






































1 























1 








1 


— 1 























1 























— 1 





1 


-1 





1 





























-1 


-1 


-1 





1 


1 








1 





-1 








1 








-1 





-1 








-1 





-1 


-1 














1 




















-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 


-1 


1 








1 


-1 


-1 


1 


1 














1 








-1 





-1 





1 












































1 









































1 








-1 


-1 








1 


1 








-1 


1 





1 





-1 


-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 








1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 





1 








-1 


1 


























1 


1 














-1 


-1 








-1 


1 























1 











-1 


-1 


1 








1 



































1 



































1 











-1 





1 











-1 


-1 








1 








-1 





-1 


-1 


-1 


1 











-1 


1 





-1 


-1 


-1 
































-1 


-1 























1 





1 


-1 








-1 











1 





























-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 








1 











-1 


1 





1 








1 








1 





1 





1 


-1 


1 





1 






























































-1 


1 























1 


1 


1 











1 


1 














1 


1 








1 


-1 


1 














-1 





1 





1 





-1 


1 








-1 


-1 














1 


-1 








1 


-1 





-1 


-1 








-1 





-1 





-1 


1 





1 








1 

















-1 








1 








-1 


-1 


1 














-1 


-1 





-1 


1 











-1 





1 











-1 





1 





1 


1 





1 



210 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



-1 





-1 








1 





-1 


-1 














1 




















-1 





1 


-1 


1 





-1 


1 











-1 


1 


-1 


1 


-1 





1 








-1 


1 














-1 


1 


1 


1 























1 


1 


1 














1 


-1 








1 


-1 








-1 











1 














1 




















1 








-1 


1 


-1 














-1 








-1 





-1 








1 


-1 


-1 


-1 


-1 


1 














-1 


1 





1 


1 





1 





-1 


1 


-1 


1 





1 
































-1 








-1 

















1 








-1 








1 





-1 





-1 


1 





1 





-1 








1 





1 


1 











-1 





1 


-1 





-1 


-1 


1 


-1 








1 














-1 











1 


-1 

















-1 





-1 





1 








-1 











-1 


1 











-1 


1 






1 








1 


-1 





1 


-1 





























1 


-1 


-1 


-1 


1 














1 


-1 








1 


-1 





-1 











1 





-1 


1 























1 


-1 











-1 





-1 








-1 


1 


-1 

















-1 











1 


-1 














1 


-1 


1 














-1 





1 


1 











1 


-1 





-1 





1 


1 


1 


-1 

































































1 


1 





1 











-1 





1 





-1 











-1 















































1 


1 


-1 


1 








1 

















-1 











-1 


1 





























1 


-1 





1 


-1 


1 





1 


-1 























1 





1 




















-1 








1 





-1 








1 

































































-1 


1 








1 


-1 


-1 


-1 


1 



The character table of G*". 



1 


1 




















1 


1 















































-1 





1 





1 








-1 


1 








-1 


-2 











-1 




















-1 











1 


1 


-1 





-1 











-1 











1 





-1 





-1 














-1 


-1 








-1 





-1 





-1 


1 

















1 


-1 








1 














1 


-1 

















-1 


-1 


1 








-1 














1 


-1 








-1 





1 


-1 











-1 


1 


-1 


1 














1 











1 





1 





1 





1 



-10 0-10 1 1-10-10 
010000000000 
000001000100 
000000 -1 0000 -1 

-1 -1 1 -1 
-1 -1 -1 

1 1 1 1-10-10 0-1 

1 0-10-1-11 1 1 1 
-1 1 -1 -1 

10000 -1 00010/ 
10000000 -1 00\ 
001001 -1 1000 
-1-10 0-10-10-110 
00000 -1 10100 

-1 -1 -1 -1 1 
-1 -1 1 -1 

0-10-1-11 1 11 

1 -1 1 -1 00 
-1-1-10 1 -1 -1-10 

00001000000 
00000000000 
-1 -1 -1 -1 -1 0' 
0-1-10 1-10-100 
0000100 -1 000 

1 -1 -1 1 00 

1 -1 -1 1 1 
0-10 1 1-11-10 
01000010101 

-1 -1 -1 -1 1 
00000000000 
00010000000 

01 10 -1 001000/ 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



211 



10 





1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


-1 


-1 


-1 


-1 


1 


-1 


-1 


1 


-1 


1 


(3) 
Xl3 


1 


A 


B 


/B 


-/C 


-1 


-B 


-/B 


/C 


-/A 


-C 


/A 


-A 


C 


(4) 
Xl3 


1 


B 


/C 


C 


-A 


-1 


-/C 


-C 


A 


-/B 


-/A 


/B 


-B 


/A 


(5) 
Xl3 


1 


C 


/A 


A 


-/B 


-1 


-/A 


-A 


/B 


-/C 


-B 


/C 


-C 


B 


(6) 


1 


/C 


A 


/A 


-B 


-1 


-A 


-/A 


B 


-C 


-/B 


c 


-/C 


/B 


(7) 
A13 


1 


/B 


C 


/C 


-/A 


-1 


-C 


-/c 


/A 


-B 


-A 


B 


-/B 


A 


(8) 
Xl3 


1 


/A 


/B 


B 


-C 


-1 


-/B 


-B 


C 


-A 


-/c 


A 


-/A 


/C 


^(9) 
A13 


1 


A 


B 


/B 


/c 


1 


B 


/B 


/c 


/A 


c 


/A 


A 


c 




1 


B 


/c 


C 


A 


1 


/c 


C 


A 


/B 


/A 


/B 


B 


/A 


X^^3^^ 


1 


C 


/A 


A 


/B 


1 


/A 


A 


/B 


/c 


B 


/C 


C 


B 


Xl^3^^ 


1 


/C 


A 


/A 


B 


1 


A 


/A 


B 


c 


/B 


c 


/c 


/B 


(13) 
Xi3 


1 


/B 


C 


/C 


/A 


1 


C 


/C 


/A 


B 


A 


B 


/B 


A 


(14) 
Xl3 


1 


/A 


/B 


B 


C 


1 


/B 


B 


C 


A 


/C 


A 


/A 


/C 


where A 




E(7)2; B = 


= E(7)4; C 




E(7)6. 

















The generators of G*"^* are: 



/ -1 














-1 





1 





1 



































1 





-1 


1 


-1 


1 


-1 





1 








-1 


-2 











-1 












































1 












































1 




















1 














1 


1 


1 





-1 


-1 


-1 





-1 


























1 


1 


-1 














1 








-1 











-1 








-1 


1 


-1 








1 


1 








-1 











1 


-1 








1 


1 


-1 


1 


-1 





1 











1 














1 


1 





-1 





-1 





1 


-1 


-1 


1 


-1 








-1 


1 





1 


1 





1 


-1 





1 








-1 





-1 


1 






























































1 














1 











-1 


1 





1 








1 








1 





1 





1 


-1 


1 
































1 









































-1 


1 


-1 





1 


-1 











1 




















1 











1 


-1 








-1 


1 


1 


-1 


-1 











1 

















1 


1 


-1 





-1 


1 














-1 


1 





1 





1 











1 





1 





1 





1 























-1 





-1 


1 





-1 





-1 





1 


-1 





-1 











1 


-1 


1 














1 








1 














-1 





-1 


-1 


1 























1 


-1 


-1 


-1 


1 








1 








1 


-1 


1 























1 


1 


-1 





-1 


-1 


1 











-1 








1 





1 























-1 





1 


1 


1 


-1 








-1 























1 

















-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 

















-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 


I -1 








-1 


1 





-1 

















-1 





-1 











-1 





1 






212 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 





/ 

/ 
















— 1 












u 







1 







u 







— 1 





(J 


1 





1 





—1 


1 

1 


\ 






1 





1 







— 1 












1 







1 


— 1 












— 1 











1 








— 1 

































1 



















































































1 




— 1 


— 1 




— 1 


1 












1 








1 


— 1 


1 























— 1 




1 


— 1 







1 




— 1 















1 






















1 

















— 1 


1 


— 1 












— 1 


1 







1 




1 







1 


— 1 







1 








—1 





— 1 


1 
















































































1 














— 1 










-1 


1 




— 1 










1 




1 










— 1 













1 


— 1 








1 


1 








— 1 


1 


— 1 







1 















1 




















1 


1 





— 1 





— 1 





1 


— 1 






















— 1 







1 







— 1 















1 







1 











1 





—1 














—1 







-1 










1 




— 1 


— 1 




— 1 


1 




— 1 













— 1 


1 


—1 


1 















































1 




1 


— 1 


















1 








— 1 























— 1 















1 























1 




1 


1 





— 1 














— 1 








— 1 


1 


















— 1 




1 


1 




1 


— 1 















1 


1 


— 1 





— 1 












































— 1 







— 1 


1 







— 1 







— 1 





1 


—1 





— 1 




















-1 




1 















-1 







-1 


1 




1 










-1 


-1 








1 





1 


1 











1 


























1 




















1 


1 


1 





-1 


-1 


-1 





-1 



























1 


-1 












-1 
























-1 





-1 








-1 








-1 


1 


-1 




1 


















1 




1 







2 
















-1 


1 








1 


1 








1 





1 




































-1 
















1 











-1 






























-1 


1 















1 


















-1 


1 


-1 


1 


-1 





1 






I 
























-1 























-1 




-1 


-1 























) 


The representatives of conj 


ug 


acy 


classes of G"^^^ 


are: 
































/ 1 


















































































1 
























































1 




























1 
















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 



















































































1 























V 



























































1 ) 





















THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



213 



— 1 








—1 


1 





— 1 


1 





1 

















1 








— 1 


1 








\ 


















































1 






















1 








-1 


1 


























1 


1 














-1 


-1 




1 





1 





-1 








1 





1 


—1 








—1 











1 








-1 







— 1 


1 














—1 


1 





1 





1 











1 





1 





1 





1 










—1 











1 























1 


—1 








1 
















1 




















1 








1 


-1 

















-1 


—1 


1 




























1 


1 


1 


— 1 











1 





— 1 





— 1 

























1 


— 1 








1 


— 1 





— 1 


— 1 








— 1 





— 1 





— 1 


1 































— 1 





1 

















1 





1 





— 1 





































1 





































— 1 


1 














— 1 


1 


1 


1 


— 1 











1 


1 


— 1 





— 1 
















— 1 




















— 1 


— 1 





— 1 











— 1 








1 

























1 























































— 1 








—1 

















1 

















1 











1 

























1 


— 1 














1 








—1 


1 


— 1 


1 


— 1 


1 










(J 


— i 


1 

i 


— i 


1 

i 


— i 


u 


1 

i 


A 

u 


A 

u 


— i 


o 

— z 


A 

u 


u 


u 


-1 

— i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 




u 


u 


u 


u 


1 

1 


u 


A 

u 


— i 


A 

u 


-1 

— i 


-1 

i 


u 


u 


-1 

i 


-1 

— i 


A 

u 


u 


A 

u 


A 

(J 


A 

u 


1 

i 


A 

u 




L) 


u 


u 


u 


L) 


i 


-1 

— i 


(J 


A 

u 


A 

(J 


A 

u 


u 


u 


u 


A 

u 


-1 

i 


A 

u 


A 

u 


A 

L) 


-1 

i 


-1 

— i 


A 

u 




u 


u 


1 

i 


— i 


u 


— i 


u 


i 


i 


i 


— i 


— i 


— i 


— i 


A 

u 


A 

u 


1 

i 


— i 


— i 


— i 


A 

u 


A 

u 




u 


— 1 


u 


-1 

— 1 


u 


-1 

1 


u 


u 


— 1 


A 

u 


A 

u 


— i 


u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


i 


— i 


-1 

— 1 




u 


u 


— i 


u 


u 


u 


1 

i 


— i 


A 

u 


A 

u 


A 

u 


-I 

i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


A 

u 


/ 


-1 














—1 





1 





1 



































1 


\ 





— 1 


1 


— 1 


1 


— 1 





1 








— 1 


—2 











— 1 














































1 














































1 




















1 














1 


1 


1 





—1 


—1 


—1 





—1 




























1 


1 


-1 














1 








-1 













-1 








-1 


1 


-1 








1 


1 








-1 











1 


-1 








1 


1 




— 1 


1 


— 1 





1 











1 














1 


1 





— 1 





— 1 





1 


— 1 




— 1 


1 


—1 








—1 


1 





1 


1 





1 


—1 





1 








—1 





—1 


1 
































































1 
















1 











-1 


1 





1 








1 








1 





1 





1 


-1 


1 


































1 











































— 1 


1 


— 1 





1 


— 1 











1 




















1 













1 


—1 








—1 


1 


1 


—1 


—1 











1 

















1 


1 


—1 







— 1 


1 














—1 


1 





1 





1 











1 





1 





1 





1 

























— 1 





— 1 


1 





— 1 





— 1 





1 


— 1 





— 1 













1 


-1 


1 














1 








1 














-1 





-1 




1 

























1 


-1 


-1 


-1 


1 








1 








1 


-1 


1 

























1 


1 


-1 





-1 


-1 


1 











-1 








1 





1 

























-1 





1 


1 


1 


-1 








-1 























1 



















-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 



















-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 




-1 








-1 


1 





-1 

















-1 





-1 











-1 





1 





J 



SHOUCHUAN ZHANG, JIEQIONG 



-1 


1 


-1 


1 





1 


-1 











1 


-1 


1 


-1 








-1 


1 





1 














1 


-1 





-1 





1 


1 


1 


-1 


1 























1 





-1 























1 





1 


-1 


1 





1 




















-1 


-1 








1 


-1 


1 


-1 





1 











1 





1 


1 








-1 








-1 











1 





























1 


-1 


1 














1 






































1 





-1 


1 











-1 


1 





1 


-1 





-1 











-1 


1 


-1 














1 





1 





1 


-1 

















-1 





-1 





1 








-1 
































—1 





1 





— 1 








1 








— 1 





— 1 





— 1 








— 1 


1 











— 1 





1 





1 





1 


— 1 












































1 





























—1 





— 1 


1 











— 1 





1 








— 1 











-1 


1 


-1 


1 





-1 





-1 


-1 





-1 











1 





-1 


1 











-1 


1 


-1 





1 











1 








-1 


1 


-1 








-1 


1 





1 











1 


-1 


1 

















-1 








1 





1 





-1 








1 























-1 


1 








-1 











1 








-1 

















1 





1 
































-1 








1 





-1 





-1 








-1 





-1 








1 


-1 


-1 


-1 


1 





1 





1 





1 


-1 

















1 


-1 


1 


-1 


1 











1 





1 





1 











-1 





1 





-1 






































-1 





-1 





-1 


1 





-1 











1 





1 


-1 











1 


1 





1 


-1 








-1 





1 


-1 























1 





-1 














-1 





1 


-1 


1 





-1 


1 











-1 








-1 

















1 





1 


-1 


1 








-1 





1 








-1 



HE, GUICHAO WU 



1 


1 


1 





1 


-1 


1 





1 














1 


1 








-1 





-1 


1 





-1 


-1 


-1 








1 


-1 


-1 


-1 











-1 


-1 














-1 


-1 





-1 








-1 











1 














-1 




















-1 


-1 





-1 


-1 














1 


























-1 








1 















































1 














-1 





-1 


-1 


1 












































-1 


-1 








1 





1 





1 





-1 


-1 


-1 


-1 


1 


-1 


1 


-1 


1 


1 


1 


1 


1 





1 


-1 


1 


-1 


1 








-1 























1 


-1 


-1 

















1 





1 





—1 








— 1 





— 1 


— 1 














1 











1 

















1 








1 























— 1 












































—1 





—1 





1 


—1 





— 1 








— 1 


1 


1 


1 


1 











1 


— 1 


— 1 


-1 








-1 














1 























-1 


1 





1 














1 


1 





-1 





-1 





1 


-1 








1 


1 








-1 





-1 


1 








1 


1 


1 





-1 














-1 


























-1 








-1 





1 


1 


-1 





-1 





-1 





-1 











-1 





1 














1 


-1 














1 











-1 




















-1 














-1 


-1 











-1 


1 


-1 


1 











1 


1 


1 





1 


-1 


1 


-1 


1 








1 


1 





1 


1 


-1 


1 





1 


-1 








-1 


-1 


-1 











-1 


-1 



































1 





-1 











-1 


1 


-1 


1 











1 











1 

















1 





-1 


-1 





-1 


1 


-1 


1 


-1 

















-1 








1 





1 








-1 





1 





1 








-1 


1 




















1 











1 








-1 





-1 





-1 











-1 









THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



215 









— 1 











1 


—1 





— 1 











1 


1 


— 1 


— 1 


— 1 





— 1 


1 


-1 \ 




— 1 


1 








1 


— 1 


— 1 


1 


1 














1 








— 1 





— 1 





1 













1 


— 1 


1 


— 1 





1 











— 1 














1 



































































1 




















































1 























































1 






































































1 


























































1 






































































1 




















































— 1 





— 1 





— 1 


1 





— 1 








— 1 











— 1 


1 


— 1 


1 
















— 1 





—1 








1 


—1 


— 1 


— 1 


1 


— 1 











— 1 


1 


— 1 


1 

























1 
































































1 














— 1 





1 


1 


1 





— 1 








1 


1 


1 





1 




1 











-1 





1 











—1 


-1 








1 








-1 





-1 


— 1 


-1 














































1 





































—1 


1 





— 1 











1 











1 






















u 


u 


u 


1 

i 


u 


u 


u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 




-1 

i 


— i 


-1 

i 


A 

u 


-1 

— i 


u 


u 


A 

u 


A 

u 


A 

u 


— i 


-1 

— i 


u 


— i 


u 


u 


A 

u 


A 

u 


u 


A 

u 


— i 







u 


u 


i 


— i 


L) 


A 

(J 


A 

u 


i 


A 

u 


i 


— i 


A 

(J 


A 

u 


u 


A 

u 


i 


A 

u 


A 

u 


— i 


A 

(J 


A 

u 







— i 


i 


— i 


u 


1 

i 


u 


A 

u 


A 

u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


i 


A 

u 


— i 


A 

u 


— i 


A 

u 


1 

i 


-1 




u 


u 


u 


u 


u 


u 


u 


A 

u 


(J 


A 

u 


A 

(J 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

(J 


A 

u 


A 

u 


A 

u 


1 







u 


i 


— i 


i 


— i 


u 


A 

u 


A 

u 


1 

i 


A 

u 


A 

u 


1 


A 

u 


A 

u 


i 


A 

u 


— 1 


A 

u 


A 

u 


— i 


A 

u 


) 
















-1 














1 











-1 








1 





1 





-1 


1 


\ 


1 





1 





— 1 








1 





1 


— 1 








— 1 











1 








— 1 























1 

































































1 


— 1 


— 1 


—1 


1 








1 








1 


— 1 


1 

















-1 


1 


-1 





1 


—1 











1 




















1 











-1 


1 


-1 








-1 


1 





1 


1 





1 


-1 





1 








-1 





-1 


1 






























































1 








— 1 








—1 


1 


—1 








1 


1 








—1 











1 


— 1 








1 


1 


— 1 


1 


—1 





1 











1 














1 


1 





— 1 





—1 





1 


-1 














-1 





1 





-1 











1 





1 











1 





-1 








— 1 





— 1 








1 


— 1 


— 1 


— 1 


1 


— 1 











— 1 


1 


— 1 


1 



































1 


1 


— 1 














1 








— 1 

















—1 











1 

















1 


1 


1 





— 1 














-1 


— 1 


1 














—1 


1 


1 


1 


—1 











1 


1 


— 1 





— 1 
































— 1 





— 1 


1 





— 1 





— 1 





1 


— 1 





— 1 














-1 


1 











-1 





-1 


1 


1 








-1 


-1 








1 





1 


1 





1 




















1 














1 


1 


1 





-1 


-1 


-1 





-1 

















1 


-1 








-1 




















-1 





-1 








-1 


-1 


1 


-1 


1 














1 


1 





2 














-1 


1 








1 


1 


1 





1 


























-1 














1 











-1 




















-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 




















-1 

















-1 


-1 


-1 























J 



216 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 















-1 


1 








-1 











1 








1 











1 


-1 








1 





1 


-1 











1 


1 





1 











1 

















1 


-1 











1 


-1 














1 





-1 





-1 


-1 


1 





1 





1 


1 





-1 








1 








-1 





-1 








-1 





-1 


-1 














1 








-1 


1 











-1 


1 





1 


-1 








-1 


-1 








1 





1 





1 


1 





1 


1 








-1 








-1 














-1 








1 




















1 



























































1 





1 




















-1 


-1 


-1 




















-1 


-1 





-1 








1 


-1 


1 


-1 





1 











-1 














1 























-1 


1 











-1 





-1 


1 


1 








-1 


-1 








1 





1 


1 





-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 
































1 





1 


-1 








-1 











1 





























-1 








1 


1 





1 


-1 


-1 


-1 





1 








-1 


1 


1 





1 


-1 


1 

















-1 








1 


1 


1 





-1 














-1 





-1 





-1 





1 








-1 








-1 























1 


-1 


-1 





-1 


1 


-1 














-1 








-1 














1 


-1 








-1 





1 























1 





— 1 





— 1 


— 1 














— 1 


— 1 





— 1 











— 1 























— 1 








1 








— 1 








— 1 


— 1 








1 





1 


— 1 


— 1 


1 











— 1 








— 1 





1 














1 




















1 




































































—1 





— 1 


1 





— 1 





—1 





1 


—1 





—1 




















— 1 


1 








— 1 











1 


1 


1 


1 


— 1 








1 


— 1 


— 1 





1 











1 


-1 














1 











1 


-1 


1 


-1 








-1 \ 








1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 






























































1 











1 





1 


-1 











1 


1 





1 











1 

















1 





1 





1 





1 


-1 














1 


1 


1 





1 


-1 


1 


-1 


1 














1 








-1 


























-1 





1 














1 


1 





1 


























-1 














1 











-1 








1 





1 





-1 








1 
































-1 























-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 

















1 


-1 














1 








-1 


1 


-1 


1 


-1 


1 






































1 






































1 


-1 


1 

















-1 








1 


1 


1 





-1 














-1 


-1 





-1 





























1 


1 


1 





-1 








1 




















1 


-1 











-1 








-1 





-1 


-1 











-1 


1 

































































1 
































1 






































-1 


1 


-1 








-1 


1 





1 














1 


1 








-1 





-1 


1 








-1 





-1 


1 


-1 


1 














-1 


-1 








-1 


1 


-1 





-1 


1 



































-1 

















-1 





-1 








-1 





1 








-1 


1 


























1 


1 














-1 


-1 


-1 








-1 

















1 

















1 











1 








1 


-1 


1 

















-1 














-1 


-1 


-1 


1 


1 


1 








1 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



217 



1 


-1 








-1 





1 











-1 


1 























1 





-1 


1 





1 





























1 





























1 











-1 





1 











-1 


1 





1 








1 


-1 


1 








-1 





1 








-1 


1 
































1 








-1 


-1 





-1 





1 


-1 


1 





-1 


1 











1 


-1 


























-1 





-1 





-1 








1 


-1 


-1 


-1 


1 















































1 





-1 








-1 








-1 


1 











-1 


1 





1 


-1 

















-1 


1 











1 














-1 





1 





-1 








— 1 


1 








1 


— 1 


— 1 


1 


1 








— 1 














— 1 














1 


1 


— 1 


1 














1 


— 1 





— 1 





1 




















1 








1 








1 

















— 1 

















— 1 


1 











1 





1 


-1 











-1 


1 


-1 





-1 








1 




















1 











1 




















1 














1 


-1 





1 


-1 


1 





1 


-1 


1 





1 











-1 





1 





-1 


-1 


1 














-1 





1 


1 











1 


-1 





-1 





1 


1 


1 


-1 


-1 








-1 


1 


-1 

















-1 











1 


-1 














1 














-1 


1 





-1 














-1 





-1 








1 


-1 


-1 


-1 


1 














1 


-1 











-1 





-1 











1 





-1 











1 








-1 


1 


-1 





1 


-1 











1 








1 

















-1 





1 


-1 


























-1 


-1 











1 





-1 


1 

















-1 


1 


-1 





1 

















1 


-1 


1 











-1 


1 














1 


-1 


1 


-1 





1 












































1 








1 


-1 



























-1 





-1 











-1 











-1 


-1 














-1 


-1 





-1 


-1 














1 











-1 






































-1 








1 








-1 





-1 


-1 


-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 











1 


1 














-1 


-1 





1 


1 








-1 


1 





1 





-1 


-1 





1 





1 








-1 


1 








-1 





-1 





-1 




















-1 











-1 


1 


-1 


1 

















1 


























-1 





1 








-1 





-1 








-1 








-1 


-1 








1 





1 





1 














-1 


1 


-1 


1 


-1 





1 





1 





1 











1 





-1 











1 








-1 





-1 





1 




















1 


-1 


1 








1 


-1 


1 














1 





1 


-1 





1 


-1 

















-1 


-1 


1 








1 








-1 


-1 


1 














1 





-1 





1 














-1 






-1 











-1 


1 


-1 


1 


-1 
















1 


1 


1 





-1 


-1 


-1 





-1 




1 


-1 

















-1 


-1 


1 













-1 





1 





1 


-1 


1 


-1 










-1 


-1 


-1 











-1 












1 


-1 








1 








-1 













-1 


-1 


-1 








1 


-1 


-1 


-1 










-1 


-1 











1 


-1 



















-1 





-1 


-1 


1 





1 





1 


1 




1 











1 






















-1 











-1 


1 


-1 


1 
















-1 





-1 


-1 











-1 


1 







1 


-1 





-1 

















1 


1 




1 




















1 
















1 








-1 


-1 


1 
















-1 





-1 





-1 





































-1 


1 





1 













1 





1 


-1 


-1 





1 













1 


-1 




















-1 


1 







-1 














1 




























1 




























1 























-1 





J 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



1 


-1 





1 





























-1 


-1 


-1 





1 


1 








1 





-1 








1 








-1 





-1 








-1 





-1 


-1 














1 




















-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 


-1 


1 








1 


-1 


-1 


1 


1 














1 








-1 





-1 





1 












































1 









































1 








-1 


-1 








1 


1 








-1 


1 





1 





-1 


-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 








1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 





1 








-1 


1 


























1 


1 














-1 


-1 








-1 


1 























1 











-1 


-1 


1 








1 



































1 



































1 











-1 





1 











-1 


-1 








1 








-1 





-1 


-1 


-1 


1 











-1 


1 





-1 


-1 


-1 
































-1 


-1 























1 





1 


-1 








-1 











1 





























-1 


1 











1 














-1 


1 


-1 


1 


-1 





1 








1 











-1 


1 





1 








1 








1 





1 





1 


-1 


1 





1 






























































— 1 


1 























1 


1 


1 











1 


1 














1 


1 








1 


— 1 


1 














— 1 





1 





1 





— 1 


1 








— 1 


— 1 














1 


— 1 








1 


— 1 





— 1 


—1 








— 1 





— 1 





— 1 


1 





1 








1 

















— 1 








1 








— 1 


— 1 


1 














— 1 


— 1 





— 1 


1 











— 1 





1 











— 1 





1 





1 


1 





1 


-1 





-1 








1 





-1 


-1 





1 


1 




















1 


1 

















1 
























































-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 











-1 


1 


-1 


1 


-1 





1 








-1 


-2 











-1 




















-1 


1 














-1 


1 


1 


1 


-1 











1 


1 


-1 





-1 
































1 


1 


1 


-1 











1 





-1 





-1 























1 


-1 








1 


-1 





-1 


-1 








-1 





-1 





-1 


1 











-1 











1 























1 


-1 








1 














1 




















1 








1 


-1 

















-1 


-1 


1 








-1 


1 


-1 














-1 








-1 














1 


-1 








-1 








-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 











-1 


1 














-1 


1 





1 





1 











1 





1 





1 





1 


1 





1 





-1 


1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 





-1 






































1 
































-1 








-1 

















1 

















1 











1 














-1 








1 





-1 





-1 




















-1 














-1 


1 





1 





-1 








1 





1 


-1 








-1 











1 








-1 





1 











-1 





1 


-1 





-1 























-1 





-1 





-1 


-1 


1 


-1 








1 

















1 





1 


1 


1 


-1 





-1 








-1 


-1 











1 


-1 














1 





-1 





-1 


-1 


1 





1 





1 


1 





-1 





-1 





1 








-1 








-1 























1 


-1 


-1 








-1 


1 











-1 


1 








1 














-1 











1 






THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



219 



/ 1 








1 


— 1 


(J 


1 


—1 





(J 





1 

1 























— 1 


























1 


— 1 


— 1 


— 1 


1 








1 








1 


— 1 


1 























1 


— 1 








1 


— 1 





— 1 


— 1 








— 1 





— 1 





— 1 


1 





— 1 











1 





— 1 


1 


























— 1 


1 





1 




















1 


—1 











—1 








— 1 





—1 


— 1 











— 1 


1 





— 1 








— 1 


1 


— 1 

















—1 


— 1 











1 


— 1 














— 1 











1 


— 1 














1 





— 1 





— 1 


— 1 


1 





1 





1 


1 


— 1 


1 














— 1 





1 


1 





1 


— 1 








1 








— 1 

















1 


— 1 





— 1 





1 


1 


1 


— 1 


— 1 


— 1 


— 1 








1 


— 1 


— 1 


— 1 





















































1 


















































1 



































1 





1 











— 1 





1 





— 1 





— 1 


— 1 


— 1 











— 1 


— 1 

















— 1 


























— 1 


— 1 








1 


— 1 





— 1 
































1 


1 


— 1 














1 








— 1 











1 








1 

















—1 








1 








— 1 


—1 


1 




















-1 


1 























1 











-1 


-1 


1 








1 











1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 


























1 





1 








1 














1 





1 





1 

















-1 








1 





-1 





-1 














-1 


-1 


-1 


1 











1 





































































































1 























I 





-1 


1 








1 


-1 


-1 


-1 


1 





1 


1 





-1 








1 












The character table of G^^*: 



(3) 
Xl4 

(4) 
Xl4 

(5) 
Xl4 

(6) 
Xl4 

(7) 

(8) 
Xl4 

(11) 

Xl4 

(12) 
Xl4 

(13) 
Xi4 

(14) 
Xi4 



10 



1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


1 


-1 


-1 


1 


-1 


1 


A 


B 


/B 


-/c 


-1 


-B 


-/B 


/C 


-/A 


-C 


/A 


-A 


C 


B 


/c 


C 


-A 


-1 


-/C 


-C 


A 


-/B 


-/A 


/B 


-B 


/A 


C 


/A 


A 


-/B 


-1 


-/A 


-A 


/B 


-/C 


-B 


/c 


-C 


B 


/C 


A 


/A 


-B 


-1 


-A 


-/A 


B 


-C 


-/B 


c 


-/c 


/B 


/B 


C 


/C 


-/A 


-1 


-C 


-/c 


/A 


-B 


-A 


B 


-/B 


A 


/A 


/B 


B 


-C 


-1 


-/B 


-B 


C 


-A 


-/c 


A 


-/A 


/c 


A 


B 


/B 


/c 


1 


B 


/B 


/c 


/A 


c 


/A 


A 


c 


B 


/c 


C 


A 


1 


/c 


C 


A 


/B 


/A 


/B 


B 


/A 


C 


/A 


A 


/B 


1 


/A 


A 


/B 


/c 


B 


/c 


C 


B 


/c 


A 


/A 


B 


1 


A 


/A 


B 


c 


/B 


c 


/C 


/B 


/B 


C 


/C 


/A 


1 


C 


/C 


/A 


B 


A 


B 


/B 


A 


/A 


/B 


B 


C 


1 


/B 


B 


C 


A 


/C 


A 


/A 


/C 



where A = E(7)2; B = £(7)^; C = E(7)6. 
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The generators of G*^^ are: 
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The representatives of conjugacy classes of G*^^ are: 
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The character table of G'^^'^ : 



(2) 

V 

A15 

(3) 
Xl5 

(4) 
Xi5 

(5) 
Xl5 

(6) 
Xl5 

(7) 
Xl5 

Xfs^ 
X?^ 

Xl^5°^ 

(11) 

Xl5 

(12) 
Xl5 

where A 



10 



1 



1 -/A -1 /A 



1 1 
-1 1 1 
/A /A 1 



B -B 

-B B 

C -B 

-C B 

1 -/C -B -/A C 

1 /C B -/A -C 



-1 
-1 
-A 

-A 



1 



1 

-1 1 
A A 



1111 
1-1-1 1 
1 A 1 A , 
1 -A -1 A -/A /A 1 -A A 
1 /A 1 /A A A 1 /A /A 
-A A 1 -/A /A 
B -1 -1 
-B -1 
./C -/A -1 
/C -/A -1 
A 
A 



-B 
-1 B 



1 
1 

-C A 

C A 
1 /C /A 
1 -/C /A C 



1 1 1 

-1 -1 1 

/A 1 /A 

./A -1 /A 

A 1 A 

-A -1 A 

-B B 1 

B -B 1 

/C B /A 

■/C -B /A 

-C B A 

B A 



E(3)2 = (-l-ER(-3))/2 = -l-b3; B = -E(4) = -ER(-l) = -i; C = -E(12)i 
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The generators of G*^** are: 
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The representatives of conjugacy classes of G^^'^ are: 
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where A = -E(4) = -ER(-l) = -i; B = -1+E(4) = -1+ER(-1) = -1+i; C = -2*E(4) = -2*ER(-1) = -2i; D = 
-4*E(4) = -4*ER(-1) = -4i. 
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A = E(3)2 


= (-l-ER(-3))/2 = 


-l-b3; B 


= 3*E(3)2 


= (-3-3*ER(-3))/2 = - 


3-3b3; C 


= 4" 



where 



3) = -2-2i3; D = 6*E(3)2 = -3-3*ER(-3) 
l+ER(-3) = l+i3; G = -E(3)+2*E(3)2 = 
= 2-b3; I = 3*E(3)+E(3)2 = -2+ER(-3) = 



= -3-3i3; E = 12*E(3)2 = -6-6*ER(-3) = -6-6i3; F = -2*E(3)2 = 
(-l-3*ER(-3))/2 = -2-3b3; H = -3*E(3)-2*E(3)2 = (5-ER(-3))/2 
= -2+i3. 
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The generators of G^^^ are: 
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The representatives of conjugacy classes of 


are: 


































/ i 


u 


U 


U 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

U 


A 

u 


A 

u 


A 

u 


A 

U 


A 

u 


A 

U 




















\ 




















u 


1 
i 


A 
U 


U 


A 
U 


u 


u 


A 

u 


A 

u 


A 
U 


A 

u 


A 

u 


A 

u 


A 
U 


A 
U 


A 

u 








































u 


A 

u 


1 
1 


U 


A 
U 


A 

u 


u 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 


A 

u 


A 
U 


A 
U 


A 
U 








































u 


u 


u 


i 


A 
U 


fl 

u 


fl 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 


A 

u 


A 
U 


A 
U 


A 
U 








































u 


u 


u 


n 
u 


1 
i 


fl 
U 


fl 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 








































n 
u 


u 


u 


u 


A 
U 


1 
1 


A 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


A 

u 


A 
U 


A 
U 


A 

u 








































u 


A 

u 


n 
U 


u 


A 
U 


A 
U 


1 
i 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 

u 








































n 
u 


u 


A 
U 


u 


A 
U 


u 


u 


1 
i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 








































U 


u 


U 


U 


A 
U 


fl 

u 


fl 

u 


A 
U 


1 
i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 








































U 


U 


U 


U 


A 
U 


fl 

u 


fl 

u 


A 
U 


A 

u 


i 


A 

u 


A 
U 


A 

u 


A 
U 


A 
U 


A 
U 








































n 

U 


A 
U 


A 
U 


U 


A 
U 


A 

u 


A 

u 


A 
U 


A 
U 


A 
U 


1 
i 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 








































U 


A 
U 


A 

u 


fl 

u 


A 
U 


A 

u 


A 

u 


A 
U 


A 
U 


A 
U 


A 
U 


1 
1 


A 
U 


A 
U 


A 
U 


A 
U 








































U 


A 
U 


A 

u 


U 


A 
U 


A 

u 


A 

u 


A 
U 


A 
U 


A 
U 


A 
U 


A 
U 


1 
i 


A 
U 


A 
U 


A 
U 








































U 


u 


U 


n 
U 


A 

u 


fl 

u 


fl 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 


A 

u 


A 
U 








































n 
U 


u 


u 


n 
U 


U 


fl 

u 


u 


u 


u 


u 


U 


A 
U 


A 
U 


u 


1 
± 


n 
u 











































n 

u 










u 







u 


n 


n 


n 


n 


n 


n 


n 


n 

VJ 


1 

± 















































u 


n 

u 




u 


n 

u 


u 








n 

u 


n 

u 


n 


n 


n 

u 


fl 



u 


1 

i 


L) 


U 


U 


L) 


L) 

























n 



u 


n 

u 


n 


n 
u 


n 
u 


n 


n 


n 


n 

VJ 


n 


n 


fl 

VJ 


n 

VJ 



u 





1 


(J 


(J 


(J 


u 

























fl 
u 


n 
u 



u 


n 
u 


n 

u 


n 
u 


u 


u 


n 
u 


n 
u 


n 
u 


u 


fl 

VJ 


n 

u 


n 

u 








i 
1 


u 































n 
\j 


n 
u 





n 
u 


yj 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


n 
u 


fl 
u 


f) 





A 
(J 


A 
(J 


A 
U 


i 


A 
(J 


L) 



























u 




u 







u 










u 




u 


n 


n 




u 




u 


n 




VJ 




u 


A 
U 


A 
U 


A 
U 


A 
U 


1 
i 


L) 






















V 





u 


n 

u 


n 
u 


n 

u 


n 
u 


n 
u 


u 


n 

u 


n 

u 


n 
u 


u 


n 

u 


fl 

VJ 


n 
u 


A 
U 


A 
U 


A 
U 


A 
U 


u 


-l 

1 


) 






















/ 


— i 




A 

u 


A 

U 




— i 


i 




— i 


A 

U 


A 

U 




1 
i 


A 

U 












-1 
















-1 


-1 


-1 


1 





\ 






U 




u 


— 1 




fl 
U 


A 

U 




A 

U 


i 


A 

u 




A 

U 


A 

u 












1 


1 




1 





-1 














-1 








i 




1 
i 


A 
U 




1 
i 


1 




i 


A 
U 


A 
U 




A 
U 


A 
U 







1 




1 










1 





1 








—1 











1 




A 

u 


1 
1 




A 

u 


— i 




A 

u 


A 

u 


1 
i 




A 

u 


A 

u 




-1 


-1 




1 







1 

















-1 











A 

u 




1 
i 


A 

u 




1 
i 


— i 




A 

u 


A 

u 


1 
i 




1 
1 


1 
i 




-1 


1 




1 







1 


1 


-1 


1 


-1 

















1 
i 




— i 


1 
i 




A 
U 


A 

u 




A 

u 


A 

u 


1 
i 




1 

— i 


A 

u 




-1 


-1 




1 
















1 





1 


-1 











1 
i 




fl 

u 


A 

u 




-1 
i 


— i 




A 

u 


A 

u 


A 

u 




A 

u 


A 

u 












1 

























-1 











A 
U 




1 

— i 


1 
i 




— i 


A 
U 




A 
U 


A 
U 


A 
U 




— i 


A 
U 







— 1 


















1 


—1 








—1 











A 

u 




A 

u 


A 

u 




A 
U 


A 

u 




A 

u 


A 

u 


A 

u 




A 

u 


1 
i 







1 




-1 


-1 






1 





1 














1 








A 

u 




1 
1 


A 

u 




A 
U 


A 

u 




A 

u 


A 

u 


A 

u 




1 
1 


A 

u 




-1 










1 




1 


1 


-1 





-1 








-1 








i 




A 

u 


1 
i 




A 

u 


A 

u 




A 

u 


— i 


A 

u 




1 
i 


A 

u 




-1 







-1 


-1 






1 











-1 


-1 














-I 

— i 




1 
i 


A 
U 




fl 

u 


A 
U 




A 
U 


A 
U 


A 
U 




A 
U 


1 
i 




1 


1 















1 


1 














1 








A 
U 




fl 

u 


A 
U 




fl 

u 


A 
U 




1 
i 


A 
U 


A 
U 




A 
U 


1 
i 







1 















1 





1 





1 














1 

— i 




A 

u 


A 

u 




— 1 


1 

1 




— i 


A 

u 


A 

u 




A 
U 


A 

u 







— 1 




-1 













1 


-1 




















A 
U 




L) 


-1 

i 




L) 


A 
U 




A 
U 


— i 


1 

i 




A 
U 


A 
U 















-1 






1 








1 











1 





























1 


-1 










-1 


























-1 





-1 








-1 













-1 


1 




-1 













1 




-1 


1 







-1 







-1 










1 





1 


1 


-1 


1 
































-1 























-1 


-1 






1 





























-1 




1 


-1 












1 





















1 







1 




1 


1 


-1 





-1 








-1 





























-1 


1 















1 


















-1 


1 


-1 


1 


-1 





1 








1 




-1 


1 




-1 







1 










-1 


-1 







-1 






























-1 


-1 






I 







-1 










1 




-1 













-1 







-1 














1 


-1 














1 





) 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



263 



-1 











1 





-1 











1 











-1 














1 





1 














-1 














1 











-1 








1 





1 





-1 


1 








1 








-1 





1 


1 


1 


-1 





-1 


-1 








1 








-1 





1 


1 


-1 


1 


-1 





1 








-1 


-1 





-1 


























-1 


-1 

















1 






























































-1 


1 





-1 











1 











1 




















1 


-1 


1 


-1 




















-1 


-1 


-1 


-1 


-1 





1 




















-1 


1 


-1 


1 





-1 





-1 


-1 





-1 








-1 














1 























-1 








1 





-1 





-1 














-1 


-1 


-1 


1 





-1 





-1 











1 


-1 








1 








1 


1 








-1 


1 














-1 


1 


-1 


1 


-1 

















-1 


-1 





-1 





1 


-1 














-1 











1 


-1 





1 























-1 














1 


1 








-1 


1 


-1 





1 








1 





1 


1 





1 











1 








1 


-1 


1 


-1 


1 











-1 





-1 


1 


1 





1 








-1 











1 











1 





1 





-1 


1 




















-1 








1 


-1 











1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 


























— 1 


— 1 


1 





1 


1 





























1 



































1 





1 








— 1 








— 1 


— 1 


1 














— 1 


1 


1 


1 


— 1 











1 


1 


— 1 





— 1 














— 1 


1 


— 1 


1 


— 1 


— 1 


1 











— 1 


—1 


— 1 


— 1 


— 1 


1 














1 








1 











— 1 


1 





1 








1 








1 





1 





1 


— 1 


1 


1 








1 


— 1 


1 





— 1 











1 





— 1 


— 1 








1 














-1 


1 


-1 


1 


1 


-1 








1 





1 


1 





1 




















1 


1 








-1 


1 








1 


-1 


-1 


-1 


1 





1 


1 





-1 








1 











1 


-1 


1 

















-1 


-1 





-1 





-1 


-1 


-1 


1 





1 





-1 








-1 


1 


-1 


1 





-1 





-1 


-1 





-1 








-1 














1 














1 





1 


-1 


-1 


1 











-1 








-1 





1 














1 


1 








1 


-1 


1 





-1 


-1 


-1 


1 





1 

















1 





-1 





1 


-1 


























-1 


-1 





-1 





-1 






























































1 























1 


-1 








-1 





1 


-1 














-1 


-1 





-1 


1 


-1 


1 


-1 
































-1 


-1 


1 


-1 


1 


1 














1 


1 


-1 






























































1 














1 








-1 





1 


1 


1 


-1 





-1 


-1 








1 








-1 





1 


1 


-1 


1 





-1 





1 





-1 








-1 


1 











1 





1 





-1 








1 


-1 


1 


-1 











1 








1 








1 





-1 








-1 








-1 


1 








1 





-1 





1 








1 


-1 





-1 


1 








-1 





1 





-1 








-1 


1 





-1 


1 





1 

















1 








-1 


1 




















-1 


1 





-1 











1 











1 























1 


-1 





-1 


1 








1 


1 


-1 


1 








1 


1 


-1 





-1 








-1 


























-1 





1 

















1 





1 





-1 








-1 








1 








-1 





-1 








-1 





-1 


-1 














1 




















1 





-1 


-1 


-1 


1 





1 


1 





1 











1 


-1 


-1 





1 


-1 


1 














1 








1 














-1 





-1 


-1 


1 






SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



/ n 

( 


— 1 





1 

—1 








1 


—1 


1 

— 1 


— 1 


1 


— 1 











— 1 


1 

1 


—1 


1 

1 


(J 








\ 


— 1 





— 1 


— 1 


1 








— 1 





— 1 


1 





— 1 


1 











— 1 








1 


— 1 

















































1 






















1 





1 





— 1 














1 


— 1 








— 1 





1 


1 











— 1 










—1 


1 


—1 


1 





—1 














— 1 


—1 


—1 


—1 





1 






















1 




















1 














1 


1 


1 





— 1 


—1 


— 1 





— 1 




1 























1 





— 1 





— 1 


— 1 














— 1 


— 1 





— 1 




1 











— 1 


1 


1 





— 1 











1 





1 

















— 1 


— 1 







1 


— 1 


1 














1 








1 














— 1 





— 1 


— 1 


1 













1 


— 1 





—1 

















—1 


— 1 











1 


— 1 





— 1 










1 








1 


—1 


— 1 


1 




















—1 





—1 


1 





1 


— 1 





1 







— 1 











1 








— 1 











1 











— 1 


1 





1 










— 1 











1 





— 1 











1 


1 


— 1 





— 1 

















1 


1 







1 








— 1 


1 




















1 


1 


1 


1 


— 1 





— 1 





— 1 


— 1 













1 


























1 














1 


1 


1 





1 




1 


— 1 


1 


(J 








(J 





— 1 


— 1 





— 1 


(J 


— 1 


—1 


— 1 


1 


(J 


1 

1 





— 1 


(J 




u 


1 

i 


u 


1 

i 


u 


1 

i 


— i 


u 


u 


u 


u 


i 


-1 

i 


i 


fl 

u 


1 

i 


1 

— i 


1 

i 


— i 


1 

i 


fl 

u 


fl 

u 




U 


1 

i 


n 

u 


1 

i 


u 


u 


— i 


1 

i 


1 

i 


u 


— i 


u 


u 


u 


fl 

u 


fl 

u 


— i 


1 

i 


— i 


fl 

u 


u 


fl 

u 




— i 


u 


u 


1 

— 1 


1 

i 


u 


u 


u 


1 

— 1 


— i 


i 


— i 


u 


1 

i 


fl 

u 


fl 

u 


u 


— i 


u 


fl 

u 


u 


— i 




U 


u 


— i 


u 


u 


u 


i 


-1 

— 1 


u 


u 


u 


1 


u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


1 


fl 

u 




U 


u 


u 


u 


u 


u 


1 
i 


-1 

— i 


-1 

— i 


— i 


1 
i 


u 


u 


-1 
i 


fl 

u 


fl 

u 


1 
i 


-1 

— i 


1 
i 


fl 

u 


fl 

u 


fl 

u 




1 n 

\ u 


u 


u 


u 


u 


u 


u 


u 


1 
i 


u 


u 


u 


fl 

u 


u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


fl 

u 


u 


fl 

u 


u 


/ 


/ n 


— 1 








1 


— 1 











— 1 





— 1 








— 1 


— 1 














1 







f 













1 


— 1 











— 1 








— 1 





— 1 


— 1 











— 1 


1 







— 1 











1 





— 1 











1 


1 


— 1 





—1 

















1 


1 










1 











— 1 


1 





1 








1 








1 





1 





1 


— 1 


1 




1 


— 1 


1 








— 1 





1 








— 1 


— 1 





— 1 





— 1 











— 1 






















1 























































1 








1 


— 1 





1 


— 1 











1 























— 1 

























1 





—1 


— 1 


— 1 


1 





1 


1 





1 











1 


— 1 


—1 













—1 





1 





—1 














— 1 








1 





— 1 


— 1 








—1 




— 1 





— 1 





1 


— 1 














1 














— 1 








1 





1 


1 







— 1 

















— 1 


— 1 





1 











— 1 





1 





1 


1 





1 



















1 


— 1 








— 1 




















— 1 





— 1 








— 1 













—1 


























—1 


— 1 








1 


— 1 





— 1 










— 1 


1 


— 1 





1 











1 














1 


1 





— 1 





— 1 





1 


— 1 







— 1 


1 











— 1 


1 





1 


— 1 








— 1 


— 1 








1 





1 





1 




1 


—1 


1 





-1 





1 





-1 








-1 


1 











1 





1 





-1 













1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 



















-1 





1 








1 


-1 











1 

























-1 








-1 


1 











-1 


-1 


1 


-1 





1 











-1 











-1 



















1 


-1 














1 








-1 


1 


-1 


1 


-1 


1 










-1 


-1 





-1 


1 











-1 





1 











-1 





1 





1 


1 





1 




V 1 








1 





-1 


1 





1 





-1 














-1 











-1 


1 





J 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



265 












-1 


-1 





1 








1 














1 


1 


1 


-1 








-1 




















-1 


1 








-1 





-1 





1 


1 


-1 





-1 





-1 





-1 





-1 








1 











-1 


-1 


1 


-1 


1 


1 





-1 








1 


1 




































































1 





-1 














-1 














1 

















1 


-1 


1 








1 


1 


-1 


1 








-1 





1 








-1 


-1 





-1 





-1 











-1 

















1 





-1 








1 




















-1 











-1 


1 


1 


1 





1 





-1 


1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 





-1 





1 


-1 





1 





























-1 


-1 


-1 





1 


1 








1 





-1 





-1 





-1 


1 





-1 








-1 











-1 


1 


-1 


1 
































1 





1 








1 














1 





1 





1 

















1 


-1 


























1 











1 


-1 





1 


-1 


1 

















-1 


-1 





-1 





-1 


-1 


-1 


1 





1 





-1 








-1 





-1 

















1 


-1 





-1 


-1 


























-1 


1 


-1 








1 














1 


1 


1 


1 


1 


1 


-1 








1 








-1 


1 























1 


1 


1 











1 


1 














1 


1 








1 


— 1 


1 














— 1 


1 





— 1 








— 1 


1 














— 1 


1 


— 1 


1 














1 


1 





2 














— 1 


1 








1 


1 


























— 1 





1 

















1 





1 





— 1 





1 





— 1 


1 


— 1 


1 


1 


— 1 





— 1 








1 


1 


1 





—1 














— 1 


1 











— 1 


1 


1 





—1 











1 





1 

















— 1 


— 1 


— 1 








— 1 


1 


— 1 








1 











— 1 














— 1 


— 1 


— 1 


1 














-1 





1 





-1 














-1 








1 





-1 


-1 








-1 











-1 








1 


-1 














-1 











1 


-1 





-1 





-1 



































1 



































-1 


1 











-1 


1 





1 


-1 








-1 


-1 








1 





1 





1 








1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 





















































1 




















-1 











-1 


1 








1 











-1 





-1 


1 





1 








1 











1 
























































-1 


1 


-1 


1 


1 


-1 








1 





1 


1 





1 




















1 


1 





1 


-1 





-1 


1 








1 


1 


-1 


1 








1 


1 


-1 





-1 








-1 








-1 


1 











-1 


1 








1 














-1 











1 








1 


1 











-1 


1 























1 








-1 





-1 





1 


1 





1 


-1 


1 

















1 


1 








1 





1 








-1 





-1 


1 


-1 























1 








1 


1 








-1 

















-1 


1 


-1 


1 





-1 





-1 


-1 





-1 








-1 














1 











-1 











1 








-1 











1 











-1 


1 





1 














1 





1 


-1 


-1 


1 











-1 








-1 





1 














1 


-1 





-1 





1 


-1 














1 














-1 








1 





1 


1 


-1 


1 


-1 








1 

















1 





1 


1 


1 


-1 





-1 








-1 





-1 


1 


-1 


1 


-1 

















-1 


-1 





-1 





1 


-1 














1 


-1 











1 





-1 


-1 


-1 














-1 




















-1 





-1 





-1 








1 


-1 


-1 


-1 


1 


-1 











-1 


1 


-1 


1 












266 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 


















-1 








1 





-1 





-1 














-1 


-1 


-1 


1 





1 








1 


-1 

















-1 





1 











-1 


1 














1 


-1 


1 

















-1 














-1 


-1 


-1 


1 


1 


1 








1 








1 





1 





-1 


1 




















-1 








1 


-1 



































-1 


-1 


1 





1 


1 



































1 














-1 





1 


1 


1 





-1 








1 


1 


1 





1 














1 








-1 





-1 


1 








1 


-1 

















1 





-1 


1 








1 





-1 





1 








1 


-1 





-1 


1 








-1 





1 


























-1 








1 


1 


-1 


-1 


-1 





1 





1 








1 








-1 


1 























1 











-1 


-1 


1 








1 








-1 








1 








-1 





-1 








-1 





-1 


-1 














1 














-1 


























-1 


-1 








1 


-1 





-1 








1 


-1 








-1 


1 








-1 











1 


-1 











1 


1 


1 


-1 





-1 


1 


-1 








-1 


1 





1 


1 





1 


-1 





1 








-1 





-1 


1 








-1 


1 


-1 














-1 








-1 














1 


-1 








-1 





-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 




















— 1 


1 











1 





1 





— 1 





1 














— 1 





— 1 





— 1 











1 


— 1 








1 








1 


1 








— 1 


1 











— 1 


1 














— 1 


1 





1 





1 











1 





1 





1 





1 


1 





1 











— 1 





1 





—1 





— 1 


— 1 


—1 











— 1 


— 1 











— 1 


1 











— 1 


1 





1 


—1 








— 1 


—1 








1 





1 





1 

















— 1 


1 














— 1 


1 


1 


1 








— 1 





























-1 








1 


1 





1 


-1 


-1 


-1 





1 








-1 


1 


1 


-1 


1 








1 


-1 


-1 


1 


1 














1 








-1 





-1 





1 





1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 























1 











-1 


1 





1 

















-1 








1 




















1 














1 


1 


1 





-1 


-1 


-1 





-1 











1 

















-1 








1 


1 








-1 


























-1 


1 














-1 





-1 





1 











-1 


-1 








-1 


-1 


-1 





-1 


1 











-1 





1 











-1 





1 





1 


1 





1 


1 


-1 








-1 


1 


1 


-1 


-1 











1 

















1 


1 


-1 








1 





1 





-1 








1 
































-1 








1 


-1 


1 


-1 














-1 








-1 





-1 


-1 





1 











-1 




















1 











1 





1 











1 





1 





1 














1 

































































-1 


1 


-1 





1 


-1 











1 




















1 











1 





1 





-1 


1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 





-1 














-1 


























-1 


-1 








1 


-1 





-1 

















1 


-1 


1 








-1 





1 


1 


1 














1 


1 


1 


-1 


1 


1 











-1 


1 





-1 


-1 


-1 
































-1 


-1 
























































1 
































1 





1 








1 














1 





1 





1 








1 











-1 


1 

















-1 


-1 








1 











1 

















-1 








1 





-1 





-1 














-1 


-1 


-1 


1 






THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



267 


















-1 


1 














-1 


1 


1 


1 








-1 























1 





-1 





























-1 








1 








1 

















1 


-1 


























1 











1 


-1 





1 


-1 











1 





-1 


-1 


-1 














-1 




















-1 











1 

















-1 








1 


1 








-1 

















1 








1 


-1 


1 














-1 


1 





-1 








-1 


1 




















-1 


1 











-1 





-1 


1 


1 








-1 


-1 








1 





1 


1 






























































1 





-1 





-1 

















1 


1 





1 


-1 


-1 




















1 


1 


1 











-1 





1 











-1 


-1 








1 








-1 





-1 


-1 


-1 








-1 











1 


-1 








1 

















1 


-1 


1 











-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 














1 








-1 





1 


1 


1 


-1 





-1 


-1 








1 








-1 





1 











-1 











1 








-1 


-1 








1 





-1 





-1 








-1 

















1 





-1 


-1 


-1 


1 





1 


1 





1 











1 


-1 


-1 






































1 
































— 1 


1 


— 1 














— 1 











— 1 


— 1 


— 1 





1 

















— 1 


1 


— 1 























1 


1 
































— 1 


1 














— 1 


1 


1 


1 


— 1 











1 


1 


— 1 





— 1 














— 1 

















— 1 


— 1 





1 











—1 





1 





1 


1 





1 


1 





1 





— 1 














1 


—1 








— 1 





1 


1 











— 1 





1 








1 

















— 1 








1 








— 1 


— 1 


1 



































-1 








1 


1 


-1 


-1 


-1 





1 





1 








1 


-1 








-1 

















1 

















1 











1 












































1 
































-1 


1 


-1 














-1 








-1 














1 


-1 








-1 

















-1 


1 











1 





1 





-1 





1 














-1 








-1 





-1 








1 











-1 


-1 








1 








-1 











-1 


-1 





-1 











1 


-1 








1 


1 





1 











-1 








1 























1 


-1 


-1 


-1 


1 








1 








1 


-1 


1 











1 








1 





-1 


1 





1 





-1 














-1 











-1 


1 














-1 























-1 








1 








-1 








-1 


-1 














1 


-1 





-1 





-1 


1 





-1 





-1 


-1 


1 


-1 





-1 


1 





1 


1 





1 


-1 


1 

















1 


1 








1 





1 








-1 





1 





1 








1 


-1 


1 








-1 


-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 








-1 











1 























1 


-1 








1 




















1 








-1 














1 





-1 


-1 








1 











1 


-1 











1 





-1 











1 


1 


-1 





-1 

















1 


1 


1 


-1 


1 














1 


-1 





-1 


-1 


1 














1 





1 


-1 











-1 


1 























1 











-1 


-1 


1 








1 



























































1 

















1 








-1 


























-1 





1 














1 





-1 


1 


-1 


1 





-1 





-1 


-1 





-1 








-1 














1 








-1 





-1 

















1 


1 





1 


-1 


-1 




















1 


1 



SHOUCHUAN ZHANG, JIEQIONG 



















































1 


-1 














1 


-1 








-1 


1 








-1 








1 











-1 


1 


1 





-1 




















1 


1 


-1 





-1 


-1 


1 








1 


-1 





1 


-1 





-1 





1 





-1 





-1 


1 


























1 


-1 











1 





1 


-1 

















-1 








1 


1 





1 











-1 


1 





-1 


-1 


-1 





1 


-1 








-1 





1 











-1 



































1 





1 


1 








-1 








-1 





-1 


1 


-1 














-1 








1 























1 











-1 











1 


-1 





1 














1 




















1 








— 1 





— 1 





1 


— 1 








1 








— 1 


1 














— 1 


1 





1 





1 











— 1 





1 





1 


1 


— 1 


1 





1 





— 1 








1 








— 1 


— 1 











1 





— 1 











1 





























1 








-1 





-1 





1 








-1 








1 


-1 


1 





-1 





1 





-1 














1 











-1 


1 














-1 


1 


-1 











1 


-1 


1 








-1 


1 


-1 


1 





-1 














1 


-1 


1 





-1 

















-1 











1 








-1 














1 


-1 











-1 


1 


-1 





-1 





-1 











1 


-1 














1 








1 








-1 























-1 


1 


-1 





1 








1 








-1 








1 











-1 


-1 


1 





1 


-1 


1 











-1 


1 














1 


-1 











1 





1 


-1 





1 


1 











-1 


1 























1 





-1 


1 


1 





-1 





1 




















1 





-1 


























-1 





1 


1 


-1 








-1 





1 











-1 








1 





1 





-1 


1 




















-1 





1 





-1 












HE, GUICHAO WU 

































1 \ 

















— 1 


1 





1 











1 


-1 











1 


1 


1 


-1 








1 





1 

















-1 


—1 











—1 








1 





1 

















—1 


1 


1 








1 


— 1 








-1 


-1 


-1 


-1 














1 

















1 








— 1 











1 


— 1 


— 1 


— 1 





1 








— 1 


1 


1 





























— 1 


—1 








— 1 





— 1 











—1 




















1 





























— 1 








1 














1 





1 





1 





—1 














— 1 


1 





1 

















—1 

















— 1 














1 


1 


u 


u 


1 

i 


1 

i 


1 

i 


u 


— i 


— i 


-1 

— i 


u 


— 1 


u 


— i 


u 


u 


-1 

— i 


A 

(J 


— i 


A 

(J 


-1 

— 1 


-1 

1 


A 

u 


i 


u 


(J 


u 


-1 

i 


A 

u 


-1 

i 


A 

(J 


-1 

i 


A 

(J 


-1 

i 


u 


u 


— i 


i 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


A 

u 


A 

u 


— i 


i 


u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


A 

u 


u 


u 


u 


-I 

— i 


A 

u 


A 

u 


A 

u 


A 

u 


-1 

i 


A 

u 


1 / 


1 


—1 


-1 


—1 





1 














1 \ 


— 1 























1 


— 1 


— 1 


— 1 


1 











1 





1 





— 1 











— 1 


— 1 








1 











1 


-1 





-1 








1 





1 


1 


-1 


1 


-1 


-1 


-1 


-1 





1 

















— 1 





— 1 




















— 1 





1 





—1 


—1 








1 











1 


— 1 











—1 


1 


—1 


1 


—1 











-1 





-1 


-1 


1 





1 





1 


1 











— 1 





1 














1 


1 


1 





1 











1 








1 


— 1 


1 


1 





—1 








1 


1 








1 


—1 




















—1 


1 

















1 








— 1 























1 








-1 





-1 




















-1 


1 


-1 





1 











1 


1 


1 


-1 





-1 








-1 

















1 





1 





-1 











-1 





-1 











-1 

















-1 








1 


-1 














-1 








1 





-1 


-1 








-1 / 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



269 



























1 






































n \ 

1 


— 1 


1 


— 1 








— 1 


1 





1 














1 


1 








— 1 





— 1 


1 





-1 











1 


-1 





1 























-1 














1 


1 












































1 







































































1 









































—1 


—1 


1 





1 


1 





























-1 





-1 


1 


-1 


1 














-1 


-1 








-1 


1 


-1 





-1 


1 





1 


— 1 


1 


— 1 





1 








— 1 


— 1 





— 1 


























— 1 


— 1 


1 


— 1 


1 

















— 1 


— 1 





— 1 








— 1 


— 1 




















— 1 





—1 





























1 


1 


1 





— 1 








1 





























1 


1 


1 


—1 











1 





— 1 





— 1 











1 


— 1 


1 

















— 1 


— 1 





— 1 





— 1 


— 1 


— 1 


1 





1 





— 1 

















— 1 


1 








— 1 











1 








1 











1 


— 1 








—1 

















—1 


—1 


-1 


1 











—1 


-1 








1 














1 





1 








—1 


1 


1 


1 





1 





—1 











1 











1 

















1 











1 





1 











1 





1 





1 








-I 

i 


u 


u 


-1 

i 


— i 


-I 

i 


u 


— i 


— i 


-1 

— i 


-1 

i 


A 

u 


-1 

i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


A 

u 


— i 


u 


u 


u 


u 


u 


u 


(J 


A 

u 


A 

(J 


A 

u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

(J 


A 

u 


A 

u 


u 


u 


u 


u 


u 


u 


i 


u 


A 

u 


-I 

— i 


— i 


A 

u 


A 

(J 


-1 

i 


i 


A 

u 


A 

u 


— i 


-1 

i 


A 

(J 


-1 

i 


A 

u 


-1 

— i 


u 


u 


u 


u 


1 

i 


— i 


A 

u 


A 

u 


i 


— i 


A 

u 


— i 


— i 


A 

u 


A 

u 


— i 


A 

u 


— i 


A 

u 


— i 


1 

i 


u 


-1 

— i 


i 


— i 


u 


u 


1 


A 

u 


A 

u 


A 

u 


A 

u 


i 


-1 

1 


i 


1 


i 


i 


— 1 


A 

u 


A 

u 


i 


A 

u 


u 


f\ 

u 


u 


u 


u 


u 


-I 

— i 


A 

u 


A 

u 


i 


-I 

i 


A 

u 


1 

i 


— i 


-1 

— i 


-I 

— i 


A 

u 


1 

i 


A 

u 


A 

u 


— i 


1 

i 


1 / 








1 


—1 





—1 





1 


1 


1 


—1 


—1 


—1 


-1 








1 


—1 


-1 


—1 






















— 1 





1 


1 


1 


— 1 


— 1 








1 





























— 1 


1 


— 1 





1 








1 





1 


1 





1 











1 








1 








— 1 


1 








1 


— 1 





— 1 


1 


1 











— 1 








1 


— 1 


1 








-1 





-1 








1 











-1 


-1 








1 








—1 











-1 














1 





-1 


1 


1 





-1 

















-1 


1 


-1 





1 








— 1 











— 1 


1 


























— 1 








1 





1 


1 








1 











—1 


1 

















—1 


—1 








1 











1 

































































1 


— 1 





— 1 





1 


— 1 








1 











— 1 








— 1 





— 1 





— 1 


1 




















— 1 


1 











1 














— 1 


1 


— 1 


1 


— 1 





1 














— 1 


1 








— 1 











1 








1 











1 


— 1 




















1 


—1 


























1 











1 


—1 





— 1 








—1 


1 





—1 

















—1 





—1 











—1 





1 





1 











— 1 


1 


1 





— 1 











1 





1 

















— 1 


— 1 








1 







































































1 


1 


-1 





-1 


-1 


1 











-1 








1 





1 








-1 








-1 


1 











-1 





1 








1 

















1 








-1 


1 














-1 


1 


1 


1 


-1 











1 


1 


-1 





-1 











1 








1 


-1 


-1 


1 




















-1 





-1 


1 





1 


-1 





1 





1 





1 








-1 


1 


1 


1 





1 





-1 











1 











1 


1 


-1 


1 


-1 




















-1 


-1 




















-1 








-1 / 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 






1 


— 1 


1 














1 








1 














— 1 





—1 


— 1 


1 





\ 





1 


— 1 


1 





1 





— 1 





— 1 


1 


1 





1 








— 1 














— 1 



















1 











1 





1 











1 





1 





1 



















1 


























1 














1 


1 


1 





1 







1 





1 





1 


—1 














1 


1 


1 





1 


—1 


1 


—1 


1 



















1 


—1 


1 








—1 





1 


1 


1 














1 


1 


1 


—1 


1 




1 





1 


























-1 














1 











-1 




























1 











— 1 


1 





1 

















— 1 
















— 1 


— 1 





1 








1 














1 


1 


1 


— 1 








— 1 







— 1 


1 


— 1 


1 














1 


1 





2 














— 1 


1 








1 


1 




1 











— 1 





1 





1 


1 


—1 








— 1 


1 














— 1 










— 1 








— 1 


1 





— 1 


1 





1 

















1 








— 1 


1 











































1 


































-1 














—1 





1 





1 



































1 
































































1 







1 





1 




















— 1 


—1 


— 1 




















— 1 


— 1 





—1 




— i 


u 


u 


u 


u 


— 1 


u 


u 


u 


u 


i 


u 


u 


A 

u 


A 

u 


A 

u 


1 

i 


1 

— i 


1 

i 


A 

u 


A 

u 


1 

i 




u 


u 


i 


— i 


u 


— i 


u 


(J 


A 

u 


A 

u 


A 

u 


-1 

— i 


— i 


u 


A 

u 


u 


1 

i 


i 


A 

1) 


1 

— i 


A 

u 


A 

u 




-1 

— i 


1 

i 


— i 


u 


(J 


i 


u 


(J 


A 

u 


A 

(J 


A 

u 


i 


A 

u 


i 


-1 

i 


-1 

i 


— i 


A 

u 


— i 


A 

u 


A 

u 


— i 




u 


u 


— i 


u 


u 


u 


i 


— i 


A 

u 


A 

u 


1 

i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


— i 


1 

i 


A 

u 


A 

u 


A 

u 




u 


u 


— i 


i 


u 


u 


i 


— 1 


A 

u 


— i 


i 


-1 

1 


A 

u 


A 

u 


A 

u 


— i 


A 

u 


A 

u 


1 


— 1 


1 


A 

u 




1 


— 1 


1 


u 


u 


u 


u 


u 


— i 


— i 


A 

u 


— i 


A 

u 


A 

u 


— i 


— i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


/ 


1 


—1 








-1 





1 


—1 














—1 


-1 





-1 


1 


-1 


1 


-1 








\ 








— 1 





— 1 





1 


— 1 




















1 








— 1 





— 1 





— 1 




1 





1 




















— 1 


— 1 


— 1 




















— 1 


—1 





— 1 




— 1 


1 








1 





— 1 





1 








1 


— 1 





— 1 


1 








— 1 





1 



















-1 


1 





-1 











1 











1 

























1 





1 


-1 








1 


1 


1 


-1 


1 


1 





1 


1 


-1 


1 


-1 
















1 














— 1 





1 




















1 








— 1 
















1 





1 








—1 


1 


1 


1 





1 





—1 











1 











1 




1 








1 

















—1 








1 








—1 


—1 


1 








































1 





-1 





-1 











—1 





-1 


-1 


1 


-1 
















1 


— 1 








1 


— 1 





— 1 


— 1 








— 1 





— 1 





— 1 


1 







1 


— 1 


1 

















— 1 














— 1 


— 1 


— 1 


1 


1 


1 








1 







—1 











1 








—1 











1 











—1 


1 





1 










1 





1 





—1 








1 





1 


—1 








—1 











1 








—1 

























1 


— 1 


— 1 


— 1 


1 








1 








1 


— 1 


1 




























1 


-1 


























1 











1 


-1 
















1 














-1 





1 


1 


1 





-1 








1 


1 


1 





1 




























-1 


-1 


1 


-1 


1 


1 














1 


1 


-1 







1 








1 


-1 


1 














-1 





1 





1 





-1 


1 








-1 


-1 
















1 


-1 





-1 





-1 


1 





-1 





-1 


-1 


1 


-1 





-1 


1 
















1 



































































-1 


-1 





1 








1 














1 


1 


1 


-1 








-1 





J 



THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



271 



1 


— 1 








— 1 


1 


1 


—1 


— 1 











1 

















1 


1 


— 1 







— 1 








— 1 


























— 1 














— 1 
















-1 





1 


-1 


1 





-1 


1 











-1 





1 





1 








-1 


1 










1 





1 





—1 


1 


-1 


1 





1 


-1 








-1 





1 





1 


—1 





—1 
















1 


—1 


1 








—1 





1 


1 


1 














1 


1 


1 


—1 


1 







—1 


1 


—1 














—1 











—1 


—1 


—1 





1 








































-1 





—1 


1 





-1 





-1 





1 


-1 





-1 










1 


— 1 











1 





— 1 


— 1 


— 1 














— 1 




















— 1 







— 1 








1 


— 1 











— 1 





— 1 








— 1 


— 1 














1 



















— 1 





1 








1 


—1 











1 

















































1 


1 


— 1 














1 








—1 
















— 1 








1 











— 1 


— 1 


1 


— 1 


1 


1 





— 1 








1 


1 










— 1 











1 


— 1 





1 























— 1 














1 


1 




1 


—1 














1 


—1 


-1 


—1 





—1 











-1 








1 








-1 










1 











—1 


1 





1 








1 








1 





1 





1 


—1 


1 




1 


1 





1 


-1 


1 

















1 


1 








1 





1 








-1 







1 


-1 


1 








-1 





1 








-1 


-1 





-1 





-1 











-1 













1 





1 





-1 








1 
































-1 

























1 








-1 


-1 








1 


1 








-1 


1 





1 





-1 







-1 





-1 























-1 

















-1 






















1 


-1 











1 





1 


-1 














1 








-1 


































-1 








1 


1 


-1 


-1 


-1 





1 





1 








1 


/ 



1 


-1 











-1 


1 


-1 





-1 





-1 











-1 


1 


-1 


1 


-1 




















1 





-1 








-1 





-1 





1 








-1 





-1 








-1 





-1 











1 








-1 











1 











-1 


1 





1 














1 


-1 











1 





1 


-1 














1 








-1 























1 





-1 


1 


1 





-1 

















-1 


1 


-1 





1 








1 





1 





1 


-1 














1 


1 


1 





1 


-1 


1 


-1 


1 














1 





1 


-1 


-1 


1 


1 


1 


-1 





-1 


-1 


-1 








1 


-1 





1 


1 


1 





1 





-1 














1 


-1 








-1 





1 


1 











-1 





1 








1 


-1 


1 





-1 











1 





-1 


-1 








1 




















-1 











1 


-1 





-1 











1 


1 


-1 


-1 


-1 





-1 


1 


-1 





-1 











-1 


1 


-1 














-1 


-1 


-1 


-1 


1 


-1 


1 


-1 


1 


1 


1 


-1 








-1 


1 








-1 











1 


-1 











1 


1 


1 


-1 




















1 


-1 








-1 




















-1 





-1 








-1 





1 


-1 


1 


-1 





1 


-1 








1 


1 


1 


1 


1 











1 











-1 


-1 





-1 


1 











-1 





1 











-1 





1 





1 


1 





1 








1 








-1 





1 


1 


1 


-1 





-1 


-1 








1 








-1 





1 








1 


-1 





1 


-1 





-1 





1 











-1 


1 


1 








1 


-1 





-1 











1 


-1 














1 





-1 





-1 


-1 


1 





1 





1 


1 


1 








1 


-1 


1 














-1 





1 





1 





-1 


1 








-1 


-1 


1 


-1 


1 


-1 














-1 








-1 





-1 


-1 





1 











-1 








-1 


1 


-1 














-1 








-1 














1 


-1 








-1 





-1 


1 


-1 


1 


1 


-1 








1 





1 


1 





1 




















1 


1 



272 



SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



1 


-1 





1 





























-1 


-1 


-1 





1 


1 








1 






































-1 


-1 





-1 











-1 























1 


-1 








-1 




















-1 





-1 








-1 


-1 


1 


-1 








1 














1 


1 


1 


1 


1 


1 


-1 








1 








1 








1 


-1 


1 














-1 


1 





-1 








-1 


1 




















1 


-1 





1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 


1 


-1 

















-1 














1 





1 





-1 























1 








1 











-1 


1 





1 








1 








1 





1 





1 


-1 


1 


1 


-1 


1 


-1 




















-1 


-1 




















-1 








-1 








-1 








1 





-1 





-1 




















-1 














-1 





-1 





-1 























-1 

















-1 














1 





1 


1 








-1 








-1 














-1 








1 














1 





1 




















-1 


-1 


-1 




















-1 


-1 





-1 














1 





-1 























-1 








1 





1 





























1 


















































-1 


1 


-1 





1 








1 





1 


1 





1 











1 








1 








1 


— 1 


1 


— 1 





1 











— 1 














1 




















— 1 





— 1 





— 1 


1 





— 1 








— 1 











— 1 


1 


— 1 


1 











1 








1 


— 1 


1 














— 1 





1 





1 





— 1 


1 








— 1 


— 1 
































1 
























































1 











— 1 


1 





1 

















— 1 
































1 





1 


— 1 


— 1 


— 1 





1 














1 


1 


-1 


1 


-1 




















-1 


-1 




















-1 








-1 \ 





1 











-1 





1 


1 


1 


-1 











1 











-1 


-1 











1 


1 











-1 


1 























1 








-1 





-1 


























1 


















































1 


-1 


1 


-1 





1 











-1 














1 























1 





1 


-1 


-1 


1 











-1 








-1 





1 














1 

















-1 





1 


1 


1 


-1 








-1 























1 





-1 


1 











-1 


1 





1 


-1 








-1 


-1 








1 





1 





1 


-1 











1 





-1 











1 











-1 














1 





1 





1 



































1 





1 








-1 








-1 

















1 


-1 














1 








-1 


1 


-1 


1 


-1 


1 














1 



























































-1 


1 























1 


1 


1 











1 


1 














1 























-1 





-1 





-1 





1 











-1 











-1 


1 


-1 


1 


-1 





1 








-1 


-1 





-1 


























-1 


-1 


1 


-1 








-1 


1 








-1 











1 


-1 











1 


1 


1 


-1 




















1 
























































-1 








1 





-1 





-1 




















-1 














-1 








1 











-1 


1 


-1 








-1 


1 














1 





1 


-1 


























1 


1 


1 


-1 











1 





-1 





-1 











1 





1 





-1 


1 


-1 


1 





1 


-1 








-1 





1 





1 


-1 





-1 





1 


-1 











-1 


1 


-1 





-1 





-1 











-1 


1 


-1 


1 


-1 









THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 



273 



1 


— 1 


1 

















— 1 


— 1 





— 1 








—1 


— 1 




















\ 








— 1 





— 1 


1 


1 


— 1 


— 1 





1 


1 




















1 






















-1 


























—1 


-1 








1 


-1 





-1 













1 





1 








-1 


1 


1 


1 





1 





—1 











1 











1 




1 








1 


—1 


1 





—1 


—1 


—1 


1 





1 

















1 





—1 



















—1 


1 











1 





1 





—1 





1 














—1 













— 1 








1 





— 1 








1 


1 








































1 





1 





— 1 


1 




















— 1 








1 


— 1 













— 1 








— 1 


1 


— 1 








1 











— 1 














— 1 


— 1 


— 1 


1 

























— 1 

















—1 


—1 


—1 




























— 1 


1 


— 1 


1 


— 1 


— 1 


1 











— 1 


— 1 


— 1 


—1 


— 1 


1 














1 




1 





1 




















— 1 


— 1 


— 1 




















— 1 


— 1 





— 1 

















































1 




















































—1 

















—1 





-1 








—1 




1 





1 





—1 








1 








—1 


—1 


1 





1 

















—1 










—1 








1 











— 1 


— 1 


1 


— 1 


1 


1 





— 1 








1 


1 










u 


-1 

i 


u 


-1 

i 


-1 

— i 


A 

(J 


A 

u 


1 

i 


1 

i 


-I 

i 


-I 

— i 


i 


-1 

i 


A 

u 


-1 

i 


-1 

i 


— i 


-1 

i 


-1 

— i 


A 

u 


A 

(J 


A 

u 




-1 

— i 


u 


-1 

— i 


u 


A 

u 


A 

u 


A 

u 


A 

(J 


A 

u 


A 

u 


A 

u 


A 

u 


-1 

i 


1 

i 


-1 

i 


u 


— i 


A 

u 


A 

u 


-1 

i 


A 

u 


A 

u 




— i 


u 


u 


— i 


i 


A 

u 


A 

u 


A 

u 


-I 

— i 


— i 


i 


— i 


A 

u 


i 


A 

u 


A 

u 


A 

u 


— i 


A 

L) 


A 

u 


A 

u 


— i 




u 


i 


u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


i 


A 

u 


A 

u 


1 

i 


— i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


— i 


— i 


1 

i 


A 

u 




u 


u 


u 


A 

u 


A 

u 


A 

u 


A 

u 


-1 

1 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


A 

(J 




-I 

i 


— i 


u 


A 

u 


-1 

— i 


1 

i 


-1 

i 


— i 


— i 


A 

u 


A 

u 


A 

u 


i 


A 

u 


A 

u 


A 

u 


A 

u 


A 

u 


1 

i 


i 


— i 


A 

u 


/ 


-1 





-1 

















1 


1 





1 


—1 


—1 




















1 


1 


\ 

















— 1 








1 





— 1 





— 1 


— 1 





— 1 











— 1 


1 







1 





1 


1 








— 1 








— 1 














—1 








1 































1 





— 1 


— 1 


— 1 


1 





1 


1 





1 











1 


— 1 


— 1 







-1 


1 


-1 














-1 











-1 


-1 


-1 





1 

























1 


-1 


1 


-1 





1 











-1 














1 



















1 











— 1 





1 


— 1 





— 1 























— 1 





— 1 





— 1 




— 1 


1 


—1 








1 














1 


1 


1 


1 


1 


1 


—1 








1 










1 






















































































































1 
















1 





— 1 


1 


— 1 


1 


1 


— 1 





— 1 








1 


1 


1 





— 1 














— 1 




— 1 











1 





— 1 











1 


1 


— 1 





— 1 

















1 


1 




1 


—1 


1 

















—1 














—1 


—1 


—1 


1 


1 


1 








1 




— 1 


1 





—1 


1 





—1 


1 


1 


1 








—1 








1 








—1 






















1 






































































-1 


1 








-1 











1 








1 











1 


-1 



















1 























































1 











-1 





1 











-1 


-1 








1 








-1 





-1 


-1 


-1 




-1 


1 














-1 


1 





1 





1 











1 





1 





1 





1 










-1 


1 











-1 


1 








1 














-1 











1 
















1 


























1 














1 


1 


1 





1 










1 


-1 





-1 





1 


1 


1 


-1 


-1 


-1 


-1 








1 


-1 


-1 


-1 








J 



SHOUCHUAN ZHANG, JIEQIONG 



1 








1 


-1 


1 





-1 











-1 


1 














-1 





1 


1 





-1 








-1 


1 





-1 


1 





1 





-1 


-1 





-1 


1 











-1 





1 








1 


-1 





1 


-1 





-1 





1 


-1 














-1 














1 


-1 








-1 


1 


-1 








1 


1 














1 






































-1 


1 














-1 


1 


-1 























1 








-1 











1 


-1 











1 





1 








1 


-1 


1 








-1 





1 


1 











-1 


1 

















-1 


1 


-1 





1 














1 


-1 











1 





-1 


-1 


-1 





1 


-1 


1 

















-1 

















1 

















— 1 











— 1 











1 


— 1 





— 1 











1 











— 1 


1 


— 1 
































1 


1 


— 1 











1 








— 1 














1 


— 1 








— 1 





1 


— 1 











1 








1 





-1 


1 





1 





-1 


-1 





-1 





1 
































-1 


1 








-1 

















1 








-1 














1 


-1 


1 














1 


-1 





-1 














1 


1 


-1 





-1 


-1 


1 





-1 


-1 











1 


-1 


-1 


-1 


1 








-1 


1 








1 


-1 





-1 


1 





-1 





-1 








1 


-1 


-1 


-1 


1 





1 





1 








-1 


1 


1 





-1 





1 


-1 


1 


-1 





1 


-1 


1 








1 


-1 


1 





-1 





1 





-1 








-1 





1 


-1 


1 





-1 


1 











1 


























-1 





1 





1 





-1 














1 


-1 






































-1 


1 


-1 


1 





-1 























-1 






































1 








-1 


-1 








-1 











-1 


1 


-1 











-1 


1 








1 





-1 





1 








1 

































HE, GUICHAO WU 



1 





-1 


-1 








1 














1 


-1 








1 








-1 























1 








-1 


1 

















-1 





1 





1 


1 





1 











-1 


1 


1 








1 


-1 




















1 


-1 


1 








1 





-1 











1 


-1 








1 


1 





1 














1 


1 


1 





1 


-1 


1 


1 


1 








-1 














1 
































1 


























1 





-1 


1 








1 


-1 


1 


-1 


1 


-1 


-1 














1 








-1 





-1 








1 





1 


-1 


-1 





1 




















-1 




















-1 








-1 


-1 


-1 


1 


1 


1 








1 





1 


1 








— 1 























1 


1 


— 1 


— 1 


— 1 





— 1 


1 


— 1 


— 1 


1 














1 





1 


— 1 

















1 








— 1 











1 





— 1 


—1 








1 











1 





— 1 


— 1 





— 1 


1 


— 1 


1 


— 1 




















-1 











-1 


1 











1 








-1 








1 


1 








1 








1 











1 


-1 





1 





-1 


-1 








1 











1 


-1 


1 














1 





1 


-1 














-1 








1 





1 




















-1 





-1 


1 











1 











-1 








1 


-1 


1 





-1 











-1 


1 


-1 


1 


























-1 


1 


-1 











1 








1 








-1 





-1 








-1 


1 











1 





1 





-1 





-1 





1 





1 








-1 


1 








-1 











-1 











-1 





-1 








-1 





1 


1 











-1 





1 
































-1 


-1 


-1 


-1 





1 

















-1 








1 








-1 








-1 


-1 





1 


1 








-1 


1 





1 





-1 





-1 


-1 


-1 


-1 


1 


-1 


1 


-1 


1 


1 


1 


-1 





-1 


1 








-1 





1 







































THE CHARACTER TABLES OF CENTRALIZERS IN SPORADIC SIMPLE GROUPS OF McL 275 



1 








1 

















-1 








1 








-1 


-1 


1 

















1 


-1 


1 


-1 


1 











1 





1 


1 





1 


1 


-1 


1 





1 


-1 





-1 


1 























1 


1 


1 











1 


1 














1 




















1 


-1 


-1 


-1 


1 








1 








1 


-1 


1 




















1 














-1 





1 


1 


1 





-1 








1 


1 


1 





1 





-1 


1 


-1 











1 


-1 


1 





-1 





-1 








1 





1 


1 


-1 


1 





1 





1 


-1 











1 


1 





1 











1 

















1 


1 





1 





-1 








1 








-1 


-1 


1 





1 

















-1 











1 


-1 





-1 





1 


1 


1 


-1 


-1 


-1 


-1 








1 


-1 


-1 


-1 








-1 








-1 


1 











-1 





1 








1 

















1 











1 




















1 








1 


-1 

















-1 


-1 


1 









































1 





























-1 








-1 


1 





-1 


1 





1 

















1 








-1 


1 











-1 


1 


-1 


1 


-1 





1 








-1 


-2 











-1 


























-1 


1 








1 


-1 





-1 


1 


1 











-1 








1 


-1 


1 





1 





1 


1 








-1 








-1 














-1 








1 

















-1 





-1 








1 











-1 


-1 








1 








-1 





































1 





-1 





-1 











-1 





-1 


-1 


1 










1 











-1 


1 


-1 








-1 


1 














1 





1 


-1 








1 


-1 


1 


-1 





1 


-1 


1 








1 








1 








-1 





-1 


















































1 























1 


-1 





1 





























-1 


-1 


-1 





1 


1 








1 



276 SHOUCHUAN ZHANG, JIEQIONG HE, GUICHAO WU 



The character table of G^^«: 

10 20 



A 18 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


(2) 
A18 


1 


1 


A 


1 


1 


/A 


A 


A 


1 


A 


Ik 


Ik 


/A 


Ik 


/A 


1 


Ik 


Ik 


1 


A 


1 


/A 


A 


A 


1 


(3) 
A18 


1 


1 


/A 


1 


1 


A 


/A 


/A 


1 


/A 


A 


A 


A 


A 


A 


1 


A 


A 


1 


Ik 


1 


A 


Ik 


Ik 


1 


(4) 
A18 


1 


1 


1 


A 


/A 
/ ^ 


1 


1 


Ik 


Ik 


/A 
/ ^ 


/A 
/ ^ 


A 


1 


/A 
/ ^ 


/A 
/ ^ 


A 


A 


1 


A 


A 


Ik 


A 


A 


A 


1 


(5) 
Al8 


1 


1 


1 


/A 


A 


1 


1 


A 


A 


A 


A 


Ik 


1 


A 


A 


Ik 


Ik 


1 


Ik 


Ik 


A 


/A 


Ik 


Ik 


1 


(6) 
A18 


1 


1 


A 


A 


/A 


/A 


A 


1 


Ik 


1 


A 


1 


/A 


A 


A 


A 


1 


/A 


A 


Ik 


Ik 


1 


Ik 


Ik 


1 


(7) 
A 18 


1 


1 


/A 


/A 


A 


A 


/A 


1 


A 


1 


/A 


1 


A 


/A 


/A 


Ik 


1 


A 


Ik 


A 


A 


1 


A 


A 


1 


(8) 
A18 


1 


1 


/A 


A 


/A 


A 


/A 


A 


Ik 


A 


1 


/A 


A 


1 


1 


A 


Ik 


A 


A 


1 


Ik 


Ik 


1 


1 


1 


(9) 
Al8 


1 


1 


A 


/A 


A 


/A 


A 


/A 
/ ^ 


A 


/A 


1 


A 


/A 


1 


1 


Ik 


A 


Ik 


Ik 


1 


A 


A 


1 


1 


1 


(10) 
Al8 


1 


A 


B 


/c 


/B 


/B 


/c 


A 


/D 


1 


B 


1 


/D 


/c 


D 


B 


A 


C 


D 


C 


C 


Ik 


/B 


/D 


/A 


(11) 
Yi o 
A18 


1 


/A 


/B 


c 


B 


B 


c 


/A 


D 


1 


/B 


1 


D 


c 


/D 


/B 


/A 


IC 


/D 


IC 


IC 


A 


B 


D 


A 


(12) 

Yt n 

Al8 


1 


/A 


C 


/D 


/C 


/C 


/D 


/A 


B 


1 


C 


1 


B 


/D 


/B 


C 


/A 


D 


/B 


D 


D 


A 


IC 


B 


A 


A18 


1 


A 


D 


B 


/D 


/D 


B 


A 


c 


1 


D 


1 


C 


B 


IC 


D 


A 


/B 


IC 


IB 


/B 


Ik 


/D 


c 


Ik 


(14) 
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/D 


/B 


D 


D 
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B 


c 


B 
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D 
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/B 
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IC 


B 
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/A 


/B 


/D 
/ ^ 


/C 


B 


c 


A 


B 


/A 
/ ^ 


/D 


A 


D 


/B 


c 


c 


1 


IC 


/B 


B 


D 


Ik 


D 


IC 
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1 


A 


/c 


B 


/D 


C 


D 


/A 


C 


A 


B 


/A 


/B 


/c 


D 


D 


1 


/D 


/c 


C 


/B 


A 


/B 


/D 


/A 


Xf8°^ 


1 


/A 
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B 
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C 
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/D 
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C 


D 
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D 
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/B 


B 


/C 


B 


/A 


/D 


D 


/B 
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B 


/B 
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1 


B 


D 
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1 


A 


B 


B 


/D 


/B 


/c 


1 


C 


/A 


/C 


A 


/D 


D 


B 


D 


/A 


C 


/c 


/D 


/B 


1 


C 


/B 


/A 


(26) 
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1 


/A 


/B 


/B 


D 


B 


c 


1 


/C 


A 


c 


/A 


D 


/D 
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A18 
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/c 
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(21) 
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(22) 
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Xi8 
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(24) 
Xi8 
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/A 


(25) 
Xi8 
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Xl8 


/D 


/A 


(27) 
Xl8 


/c 


A 



where A = E(3) = (-l+ER(-3))/2 = b3 B = E(9)^; C = E(9)^ D = -E(9)*-E(9)^. 
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The generators of G^^^ are: 
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The representatives of conjugacy classes of G^^^ 


are: 
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where A = E(3) = (-l+ER(-3))/2 = b3; B = E(9)^; C = E(9)^ D = -E(9)^-E(9)^. 
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The generators of G^^° are: 
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The representatives of conjugacy classes of G^™ are: 
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The character table of G^^°: 
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where A = E(ll)2; B = E(ll)4; C = ^{llf\ D = E(ll)8; E = E(ll) 



The generators of G^^^ are: 
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The representatives of conjugacy classes of G^'^^ are: 
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where A = E(ll); B = E(ll)2; C = E{llf; D = E(ll)4; E = E(ll)^ 
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The representatives of conjugacy classes of G*^^ are: 
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The generators of G^^^ are: 
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The representatives of conjugacy classes of G**^* are: 
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where A = £(5)^; B = E(5). 
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